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A CLirnCAL LECTURE ON CANCER OF THE RECTUM 
In the war a^jamsi cancer which is occupyjjig so much 
attenUon al this iiTne the battle ct> is eail> treatment which 
of course means earl} diagnosis Cancer of the rectum forms 
no exception to this rule \\ ith the present day improi ed technic 
m the surgerj of the rectum early operation should pronde a 
somewhat brighter page in the dark history of cancer Un 
foriunatcl} early diagnosis is hampered by the fact that like 
cancer elsewhere m the bod} the disease may deieJop and 
progress to a senous stage before it presents any urgent symp 
toms While this circumstance represents one cause for the 
failure to seek adiicc earl} in the disease a second more con 
trollable an] I may say inexcusable cause is failure to recog 
HIM the con htions that carry vnlh them the possibility of cancer 
of the large bowel That is to say failure to make a rectal 
examination as a routine m cases of unusual constipation associ 
ated with rectal discomfort a sense of incomplete evacuation 
c'^pcciall} il the patient is past middle hfe 

Etiologicall} cancer of the rectum shows the same prefer 
cnce as <locs malignancy in general for the later decades of 
life between the fiftieth and sixtieth year although it has 
been known to occur as early as the fourteenth year and as 
late as the eightieth or the ninetieth year It shows no marked 
preference for sex anv predominance however being m favor 
of the male Us vwcwiewce. m general is estimated at about 
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4 per cent of all cancers. JJ con/onns to cancer eheabere in 
the body in that irritation is the one etiolo^c factor about 
wWch certainty exists at this time Recta] carcinoma occurs 
most frequently at the tectoagmoid juncture, a point of marked 
irritation in the intestinal tract. In this connection the role 
of benign disease of the rectuni as an initiative factor and, there- 
fore, as a precursor of cancer, must e\er be kept in mind Promi- 
nent among such processes are chronic ulcer, fistulas, fissures, 
nonmalfgnant strictures, simple tumors, etc. Any of these may 
be the starting point of the epithelial prohferation that e%-enlu- 
ates in cancer According to locUiart-JIummerj', in the ma- 
jority of cases cancer of the rectum begins as a simple adenoma 
In fact, he goes so far as to say that “If u nere only possible 
for the rectum to be etamined periodically and anj simple 
adenomata removed, many cases of cancer of the alunentarj 
tract \rould be prevented " 

If most of the cases that come to the surgeon are late cases 
U is because the early symptoms are not impressive As a rule, 
when the chief complaint, stubborn constipation, bnngs the ma- 
jority of patients to the surgeon, obstruction has already pro- 
gressed too far to allow complete removal of the neoplasm and 
all that can be done is palliative surger>* in the form of a colos- 
tomy At the same time the results of this form of treatment 
are satisfactorv' as far as prolonging hfe in comparative comfort 
is concerned 

The importance of diagnosis thus looms large and ju^llt|es 
detailed consideration In most cases the historv is th.it of a 
comparatively prolonged, stubborn attack of constipation uicur 
ring a vear or so before rqieated attacks, or other urgent s\ mp- 
toms cause alarm and induce the patient to seek advice ^fier 
the first attack there may be an interval of three to sw mouth-. 
of freedom, followed by renewed and more stubborn constipj 
non associated with gradually increasing diarrhea with marktd 
urgency and numerous small evacuations, in reality, constipafmn 
or as it is sometimes called, spurious diarrhea In other word' a 
history of alternating constipation and diarrhea in an otherwivv 
healthy person, cvpi^iaHy m one past middle life, demands a 
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rectal examination since it cames with it the possibility of 
cancer as the cause of the disturbance even though objective 
symptoms are wanting This is all the more important since 
one of the characteristics of cancer of the rectum is this latent 
period after the bowel disturbance has apparently subsided and 
before the appearance of the significant objective signs of blood 
and mucus m the stools Bleeding from the rectum occurs either 
in the form of hemorrhage or as blood mixed with the feces, 
while mucus occurs either as slime or casts in the stools Both 
these signs however are dependent upon the type and vanetj 
ol the tumor and its location 

The predominant type of cancer of the rectum is adeno 
carcinoma of the papilhferous or the adenoid or the mucoid 
variety the frequency being 10 the order named Each of these 
three varieties may occur at any of the sites the rectosigmoid 
the ampulla the anal canal (in which cancer develops) and 
each variety at one or the other site presents certain character 
istic features that help to estabhsh the diagnosis It is a general 
observ ation that the most frequent site of rectal cancer is at the 
rectosigmoid junction A tumor at this site especiallj i£ papil 
hferous rapidly involves the entire arcumference of the bowel 
and produces stenosis It also causes profuse mucous secretion 
often suggesting a mucous colitis and attacks of progressively 
increasing diarrhea occasional y with blood tinged stools The 
diarrhea gradually subsides and is followed sooner or later bj 
symptoms of obstruction due to intussusception of the stenosed 
portion of the bowel or impacted feces above the stenosis Pam 
IS not apt to be present 

In contrast to this in the adenoid cancer obstruction is 
usuallj the first urgent s>inptom without an> preceding bleed 
mg or diarrhea This is explained by the rapid infiltration of 
the entire arcumfcrcnce of the bowel causing almost complete 
obstruction and its concomitant symptoms pain distension 
visible pcnstalsis etc These s>mptoms one might saj fortu 
nate!> arc urgent as to force thepatient to seek relief so that 
most of these cases are operable when first seen 

The least frequent site of cancer of the rectum is at the 
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4 per cent of all cancers It conforms to cancer elsewhere in 
the body in that irritation is the one ctiologic factor about 
which certainty exists at this tune. Rectal carcinoma occurs 
most frequently at the rectosigmoid Juncture, a point of marted 
irritation in the intestinal tract In fWs connection the r61e 
of benign disease of the rectum as an initiative factor and, there- 
fore, as a precursor of cancer, must ever be Aept in mind Promi- 
nent among such processes are chronic ulcer, fistulas, fissures, 
nonmalignant strictures, sunple tumors, etc. Any of these may 
be the starting point of the epithelial probferation that c\entu- 
ates in cancer. According to LocUiart-Muinmer>', in the ma- 
jority of cases cancer of <he rectum b^as as a simple aderioma 
In fact, he goes so far as to say that "If it were only possible 
for the rectum to be examined periodically and anj' simple 
adenomata removed, many cases of cancer of the alimentary 
tract would be prevented ” 

If most of the cases that come to the surgeon are late cases 
it is because the early sjmptoros are not iropressKe As a rule, 
when the chief complaint, stubborn constipation, brings the ma- 
jority of patients to the surgeon, obstruction has already pro- 
gressed too far to allow complete rcmotal of ibe neoplasm, and 
all that can be done is palliatue surgery* in the form of a colas- 
tomy At the same time the results of this form of treatment 
are satisfactorj' as far as prolonging life in comparative comfort 
IS concerned 

The importance of diagnosis thus looms large and justifies 
detailed consideration Jn most cases the history is that of 3. 
comparatn ely prolonged, stubborn attack of constipation occur- 
ring a year or so before repeated attacks, or other urgent symp- 
toms cause alarm and induce the patient to seek advice .After 
the first attack there may be an interval of three to six monthb 
of freedom, followed by renewed and more stubborn constipj 
tion associated with gradually increasing diarrhea with marked 
urgency and numerous small evacuations, in reality . constipation 
or. as it IS sometimes caDed, qmrious diarrhea In other words a 
history of alternating constipation and diarrhea in an othennse 
health) person, especially m one past middle life, demands a 
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IS low dowTi It IS questionable whether the tumor m its 
most frequent site at the rectosigmmd junction is alwa>s 
within reach of the examining finger Be this as it may the 
findings should be verified by the proctoscope or the sigmoido 
scope 

Treatment is surgical The operability of all cases howe\ er 
IS another question Due to the highly insidious nature of can 
cer of the rectum and the importance of its lymphatic dissemina 
tion most cases (75 to 83 per cent according to Lockhart 
Mummery) come for treatment with the disease well advanced 
beyond or almost beyond the stage for successful radical surgery 
All that can be done is a colostomy Colostomy howe\ er in 
spite of Its unpleasantness has some advantages When done 
early it diverts the fecal matter from the neoplasm thus remov 
ing a constant source of irritation controls the diarrhea and 
bleeding to «ome extent may e\en affect the rapidity of the 
spread of the disease and by proinding for freer evacuation re 
duces the toxic condition of the patient Many patients wear 
the colostomy bag with comfort and perfect cleanliness grateful 
for the relief it provides Furthermore if done early it is a 
prophylactic measure which prevents the necessity of using it 
as an emergency operation when obstruction has advanced and 
the general condition of the patient is already precarious 
In the past ten years (since the establisment of the follow up 
system) a total of 56 cases of cancer of the rectum were treated 
in our clinic at the Lankenau Hospital Colostomy was done 
twenty three times because of the advanced stage of the dis 
ease There were four operative deaths three cardiac and one 
from peritonitis One patient male aged forty sev en years is 
m splendid condition thirty six months after operation Twelve 
patients survived on an average of 10 2 months the longest 
posthospital period being twenty five months and the shortest 
one month Of five others who reported to the follow up clinic 
two were very comfortable for twelvemonths and two others in 
only fair condition seven and five months respectively after 
operation All these four failed to reply to various forms of 
further inquiry The fifth paUent was very well for one year 
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anus. It occurs in this Jocalion in only 5 to 7 per cent of the 
cases A growth at this site naturaily produces early s}Tnpfoins: 
pain and bleeding, the latter due to early ulceration as the result 
of constant friction of the sphincter. The pain attending each 
bowel movement and persisting for some time after is ^ery 
much like that of fissure-in-ano, a diagnosis that is often made, 
especially if the examiner neglects to make a careful rectal 
examination. 

Cancer of the ampulb, iniennediate both as to site and 


frequenc)’, is, comparatively spcaLtng, the most insidious rectai 
cancer in its onset and progress This can be esplaioed by the 
large lumen of the central portion of the rectum and by the 
fact that its mucosa is less sensitive than elsewhere in the gut 
The neoplasm may be present for several months before it 
manifests itself by the common sign of blood-streaked stools A 
papjlliferous growth tn this location acts much as it does when 
in the rectosigmoid, that Is. gradual invasion of the Jumen of 
the bowel, causing a sensation of fulness in the rectum associated 
with a sensation of incomplete evacuation of the bowel This 
early sign, however, is not present if the tumor is of the adenoid 
Of mucoid variety, These l>T>es of neoplasm may e.'rist for 
several months without giving any signs of their presence, which 
usually IS manifested by a prolonged attack of constipation 
followed b} a latent preulcerativc period, and finally by recur- 
rence with the tv-pical diarrhea for which the patient usually 
seeks adncc. There is no pain at this time or. m fact even later 
on, until ulceration has taken place, the pain even then is not 


marked, although loss 0 / weight and more or less, excessive 
bleeding are significant But. as iWes judicioush remarks, 
“except in the case of growths situated at the rectosigmoid 
junction, alternating attaAs of constipation supervene only 
when the disease has passed beyond the stage 0 / operability, 
and therefore, if a rectal examinaliOD in search of cancer be 
posl’pooed until tliis particuhr sign has toetopri a large 

berot operable sratvlhsoall be imaaetl'' 

The importance of a recta) raannatron is sell e> merit M Me 
digital ejam.nat.oa may aufliee trlien the suspected gro.th 
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Operame treatment of rectal cancer naturaUj takes into 
consideration not onlj the site of the groivth but the IjTnphatic 
extension of the proliferating process While the results of sur 
gerj are not such as to arouse great enthusiasm, for the present 
it is the only method that pronuses relief, for radiation is still 
less satisfactorj According to Reunann, the pathologist of 
the Lanlenau Research Institute, among the types of mahg 
nant tumors which radium does not in any way affect adeno 
carcinoma stands preeminent Since this is the predominant 
type of rectal cancer, we have one apparently good explanation 
for the incfficacj of radium therapy The mam surgical pro- 
cedures at our disposal at present, besides a palliative colostomy, 
are simple excision of the tumor the Kraske resection of the 
rectum the Miles abdominopenneal operation, the Jones modi 
fiation of and more radical than Miles operation, and Lockhart* 
Mummer) s penneal opieration Each of these has its speaal 
indications and its special advocates according to the site of the 
groivth the age and general condition of the tumor Simple 
excision natural])' applies to the easil) accessible tumor at the 
lower end of the rectum, usually a papilloma In the Lankenau 
Clinic senes of 56 cases, 10 were treated b) simple excision 
There was no operative roortalit) The patients ranged m age 
from seventy eight to thirlj three years the average age being 
53 3 years The duration of symptoms before coming to opera 
tion averaged 2l 8 months the longest penod being eight years 
and the shortest two weeks Of the fen patients five required 
no further treatment Two arc living and well thirty nine 
months after the operation, one of these forty seven years old 
at time of operation is the patient with a history of only two 
wteks of bleeding from the rectum, attributed to hemorrhoids 
of long standing he is now “feehng fine’ , the other with a 
history of eight years of bleeding and pam from a large protrusion 
from the anus has been coming to the cUmc regularly for thirty 
nine months She was seventy one years old at the time of the 
operation She still occasionally' bleeds from the rectum but 
otherwase is remarkably vigorous for a woman of her age Two 
other patients arc thirty three and sixty -one v ears of age respec 
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but no«', months after aperatton, is in great distress 

One patient was ne\er seen or heard from after the operation. 

The hinphatic system of the rectum is of utmost importance 
in the surgical treatment of rectal cancers The J^-mphatio 
present t«o distinct systems* one in the mucosa and the other 
between the muscular layers The systems communicate by a 
series of short canals which enter the circular muscle fibers The 
intramural IjTnph pletus communicates with the lymphatics of 
the peh-ic colon abo\ e and with those of the external sphincter 
niuscie below, and indirectly with the Imph ptexUs in the skin 
of the anus and the anal canal, and also mth the inguinal and 
subinguinal glands. Enlargement of the inguinal glands, there- 
fore, is often present and should be looked for when making the 
physical examination Thcintrapentoneal portion of the rectum 
has a lymph ple.xus, while a lymph sinus running between the 
perirectal layer of fat and its externa! muscular coat supplies 
the extrapcritoncal portion of the rectum. The extramural 
iymphatic system consists of the anorectal glands of Gerota 
and an extensive ple.xus of collecting bmnebes whiiiih sends 
eJTerefit branches upward, downward, and laterally It is through 
these efferent branches that cancer spreads outside the rectal 
wall The downward branches pass through the layers of ischio- 
rectal fat and thus come In relation with the nodes near the 
exit of Alcock’s canal and finally empty into the internal iliac 
nodes Further ramifications and relatioos with other plexuses 
establish communications with, the retroperitoneal glands the 
pehic mesocolon, the gbnds at the left of the common iliac 
arten*. the paracolic gland at the mesenteric border of the pehac 
colon, and the median lumbar ghndj. This extensive and mti- 
mate Ijinphatic cnmmumcatlon, together with the peculiar cir 
cular and longitudinal disposition of the xesscls. largely accouni- 
for the rapid e.xtension of rectal carcinoma and its encirduu 
characteristic If the lymph nodes arc e.xtensnelv rnxoht 
earl) metastasis through the lymph stream is to be expen. 
.\fctasfasis may also fake place through the blood sesicl- ■ 
means ot emboli breaking through the portal i em This erp! 
the frequency of metastaaS to the hx'cr 



CLINICAL LECTURE ON CANCER OF THE RECTUM 1241 


Operati\e treatment of rectal cancer natural!) takes into 
consideration not only the site of the growth but the l>'niphatic 
extension of the prohferating process W hile the results of sur 
gerv are not such as to arouse great enthusiasm for the present 
It IS the only method that promises relief for radiation is stiU 
less satisfactor) According to Reimann the pathologist of 
the Lankenau Research Institute among the types of malig 
nant tumors which radium does not in an) wa> affect adeno 
carcinoma stands preeminent Since this is the predominant 
type of rectal cancer we ha\eone apparently good explanation 
for the ineflicac) of radium therapy The mam surgical pro 
cedures at our disposal at present besides a palliative colostomy 
are simple excision of the tumor the Kraske resection of the 
rectum the Miles abdommopenneal operation the Jones modi 
fiation of and more radical than Miles operation and Lockhart 
Mummer) s penneal operation Each of these has its special 
indications and its speaal advocates according to the site of the 
groivth the age and general condition of the tumor Sunple 
excision naturall) applies to the easil) accessible tumor at the 
loner end of the rectum usually a papilloma In the Lankenau 
Clinic senes of 56 cases 10 were treated b) simple exasion 
There was no operative mortality The patients ranged in age 
from sevent) eight to thirt) three years the average age being 
33 3 )ears The duration of symptoms before coming to opera 
tion averaged 21 8 months the longest penod being eight years 
an<l the shortest two weeks Of the ten patients five required 
no further treatment Two arc living and well thirty nine 
months after the operation one of these fort) seven years old 
at time of operation is the patient vMth a history of only two 
weeks of bleeding from the rectum atlnbuted to hemorrhoids 
of long standing he is now feeling fine the other mth a 
history of eight y ears of bleeding and pain from a large protrusion 
from the anus has been coming to the chnic regularly for thirty 
nine months She was seventy-one years old at the time of the 
operation She still occasionally Meeds from the rectum but 
otherwise IS remarkably vigorous for a woman of her age Twx) 
other patients are thirty three and sixty one years of age respec 
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lively; the former reported himself li\ing and well, no bleeding 
from rectum twenty-four months after operation, but has not 
been heard from since then The other one, twenty-six months 
after operation, was in fairl}’ good health. She had no pain, but 
was bleeding from the rectum She was readmitted for further 
treatment and had a small cardnomatous polj-p remoxed from 
the rectum When seen again four months later (thirty months 
after the first operation) she was still bleeding sfighlly after each 
bowel mo\ ement, otherwise was in good health One patient of 
the series could not be traced 

The radical operations are, allot them, formidable procedures, 
attended by a rather high mortality, although in the hands of 
their respective originators, that is, Miles, Jones. Lockhart- 
Jlummerj’, each claims a comparatively low operative mortality 
for his particular procedure 

The Kraskc resection is based on a procedure introduced by 
Kocher in 1875 at a time when the advent of antisepsis and 
asepsis held out a reasonable hope for improved operative re- 
sults Before this time surgeiy of the rectum was not only 
restricted, but the results were uniformly bad because of the 
impossibility of keeping the operative field reasonably clean. 
In the history of the surgery of the cancerous rectum Kocher 's 
method was the first to attain any degree of success He sewed 
up the anus and excised the rectum as if it were a dosed tube, 
opened the peritoneum, so that the end of the rectum, and if 
necessary, even the pelvic colon could readil) be mobilized 
Kraske c-xt ended the procedure by remoMng the cocejx and 
part of the sacrum, beginning below the left third sacral foramen 
Like Kocher, he avoided disturbing either the anal skin or the 
external sphincter, and divided the levatores am close to the 
rectum, avoiding the pehic penloneum, and finalh resected the 
rectum about 2 3 cm above the tumor, and then brought 
the proximal end of the severed bowel down and sutured it to 
the anus, thus providing a new rectum Modifications oi this 
procedure vvere devised to provide for easier access to growths 
higher up by removing wider areas of the bone These more 
radical procetlures, however, bad the disadvantage ol weakening 
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the peMc floor and carrj vnth than the danger of septic m 
flammation of the sacral bone This last danger m as later a\ oided 

%anous methods of osteoplastic resection of the coccjTt and 
sacrum 

In our senes of cases the Kraske operation with certain 
modifications was the procedure of choice in 17 cases In two 
instances it was the only operation one male aged thirty four 
jears was known to be Ining and well twenty four months 
after operation but could not be traced after that The other 
female aged thirty four years is enjoying excellent health fort> 
eight months after operation Her bowels mo\e regularly with 
out laxatives she is leading a \ery active life as a buyer in a 
large department store Four patients required a subsequent 
colostomy two nine months one six months anti one twelve 
months after the resection Two of these both females were 
enjoying perfect health ninety five and fifty two months after 
the Kraske The former forty-one years old at the first opera 
tion had the colostomy done nine months later and the other 
forty nine years of age came for the colostomy twelve months 
later 

Of the other two patients oneamale thirty three y cars old 
showed signs of recurrence m five months and had the colostomy 
done nine months after the Kraske His subsequent history is 
not known The other male aged sixty seven years was re 
operate 1 in siv months and died seventeen months after the 
first operation \ fifth patient m the senes of sev enteen required 
dilation of a rectal stneture in seven months and died sixteen 
months after the first intervention The Kraske was combined 
with colostomy six times Three of the patients died while m 
the hospital one of heart failure one of shock and the third 
of inanition 

V preliminary colostomy was done in five instances and a 
preliminary cecostomy once The latter has never been heard 
fmm Of the former group one female aged thirty two years 
was entirely relieved when seen six months after operation but 
later dcvclopetl recurrent symptoms and died one year after the 
intervention The third female -iged fifty six years lived in 
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perfect comfort for eight months. She could not be traced 
later until her death, in thirty-three months, was reported to us 
There were two operative deaths, one of shock, and one two 
months after operation of inanition. One patient had a pre- 
liminary- application of radium. Only five months ha^’e elapsed 
since his operation, but thus far the patient, 3 male fifty-two 
years of age, is doing well 

In deciding on the merits of one or another procedure the 
main point to be k^t in mmd is the best remote result, that is, 
presenation of life in corrparatii-c comfort IVe helieve n-e 
can make that claim for our Kraske operation Leanng out of 
consideration the 5 desperate cases which required a preliminary 
colostomy, our records show that of tweKe patients, five, or 41 7 
per cent, are Using and leading normal lives at an average of 
more than four years after operation, and three ''25 per cent) 
were comfortable for at least one j’ear While we adroit the 
figures are too slight to justify any xery definite conclusions, we 
belio'e the results justilx our preference for this trethod atrong 
the radical procedures 

The Kraske operation as pcrlormed in ibe Lankenau Clmic 
is as follows: A oiedfac incision is made from the promontoty of 
the sacrum to mthin 2 5 cm of the margin of the anu» the slan 
and superliaal fascia are refieefetJ latemlJ}' the coccyx with 
two or three segments of the sacrum, are remo\-ed exposing the 
perirectal fat A bougie b then tamed into the anus up or 
aboxe the growlh and an incision is earned mecliaUx ih fat 
reflected, and the sheath of the rectum exposed fbe - • i tum is 
now separated from its attachments except abox-e and b./uw 
disturbing the Icx'atores am muscles as little as pos^ildc Jhis 
dissection, as a rule, is ea^y made and the bowel readin nit<- 
bilued. cspcaally if the groxrth is distal to the reci..,i^r„„„;j 
junction However, if there bun.'ssion of the tissues uound ti,e 
bowel some difficulty may be enamntered In such 'ir'.um 


the incision for dixidmg the rectum is governed by the pov,),„n 
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of the growth When the growth is high up it will be necessary 
to open the peritoneal caxity m order to bnng dowTi the sigmoid 
so as to get as far away from the neoplasm as possible and to 
ha\ e sufficient bow el to make an end to end anastomosis When 
the growth is low down the work is much simplified The union 
having been made the colon tube is introduced and fastened to 
the side of the anus the wound is packed with gauze and allowed 
to heal by granulation These cases practically never heal with 
out the formation of a temporary fistula which however closes 
in due time and the patient then has full control of the bow el 
mov ements 

The operation is done under spinal (spmocaine) anesthesia 
For some reason or other these patients arc kept under the 
anesthesia with remarkable ease compared with some other 
types of cases Sometimes gas oxygen is added when the patient 
seems nerNous or for obvious reasons when it is desirable to 
discuss the case The patient is placed on his abdomen resting 
on pads the buttock being at the e<lge of the table with the 
feet hanging over the dropped end ol the table the head end 
of the table is placed in the Trendelenburg position 

Miles method in its present development represents the re 
suits ol years ol observation on the inadence the mode of 
1> mphatic extension and the site of recurrences His first opera 
tion was restricted to exposing the cocejx excision of the pen 
anal skm ischiorectal fat and dividing the levatores muscles 
close to their rectal attachment and sectioning the bowel at 
about 2 S cm above the growth Recurrences occurred m over 
93 per cent of cases within twelvemonths In later modifications 
he extended the operation with no better end results until he 
finally planned his procedure to include all the tissues within 
the zone of the paths of extension of the cancerous process — 
upward downward and latcralward This called for a combined 
abdominoperineal operation with removal of the following struc 
turcs the entire pelvic colon (except the portion needed for the 
colostomv) the entire rectum mduded m its sheath of fasaa 
projicr the entire pelvic mesocolon the pentoneal lining of the 
floor and the walls of the true pelvis and a strip of peritoneum 



1244 


JOHN’ B. DEA^•Efi 


perfect comfort for eight months She could not be traced 
later until her death, in thirty-three months, was reported to us 
There vcere two operative deaths, one of shoch, and one two 
months after operation of inanition One paUent had a pre- 
liminarj’ application of radium Only five months ha^ e elapsed 
since his operation, hut thus far the patient, a male fifty-two 
years of age, is doing well. 

In deciding on the merits of one or another procedure the 
mam point to be kept in mind is the best remote result, that is, 
preservation of life in comparative comfort U’e believe we 
can make that claim for our Kraske operation Leaving out of 
consideration the S desperate cases which required a prelimtnao" 
colostomy, our records show that of twelve patients, five, or 41 7 
per cent, are living and leading normal lives at an average of 
more than four years after operation, and three (25 per cent! 
were comfortable for at least one year UTiile we admit the 
figures are too slight to justify any vary <ie&riUe conclusions, we 
believe the results justify our preference for this method among 
the radical procedures. 

The Kraske operation as performed in the Lankenau Clinic 
is as follows? A median incision is made from the promontory of 
the sacrum to within 2 5 cm of the margin of the anus, the skin 
and superficial fasaa are rePccted laterally, the coccyr, with 
two or three segments of the sacrum, are removed, exposing the 
perirectal fat- A bougie is then earned into the anus up to or 
above the growth and an incision is earned medially, the fat 
reflected, and the sheath of the rectum exposed The rectum is 
now separated from its attachments except abov e and below, 
disturbing the levatorcs ani muscles as little as possible Ihi^ 
dissection, as a rule, is casfly made and the bowel readil) mo 
billed, especially if the growth is distal to the rectosigmoirl 
junction However, if there is mvasion of the tissues around the 
bowel some difficulty may be encountered In such circum 
stances careful dissection is reqmred, the rectum below is dnv.l, ’ 
between two damps and the dtssection made so as not to dam,,;.', 
either the prostate or the vagina and the bladder The site . ■ 
the incision for dividing the rertum is governed by the posif , 
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of the grow th W hen the growth is high up it wiW be necessary 
to open the pentoneal cavity m order to bnng down the sigmoid 
so as to get as far away from the neoplasm as possible and to 
ha\ e sufllcient bow el to make an end to end anastomosis WTien 
the growth is low down the work is much simplified The union 
having been made the colon tube is introduced and fastened to 
the side of the anus the wound is padced with gauze and allowed 
to heal by granulation These cases practicall} never heal with 
out the formation of a temporary fistula which however closes 
m due time and the patient then has full control of the bowel 
movements 

The operation is done under spinal (spmocame) anesthesia 
hor some reason or other these patients are kept under the 
anesthesia with remarkable ease compared with some other 
types of cases Sometimes gas-otygen is added w hen the patient 
seems nervous or for obvious reasons when it is desirable to 
discuss the case The patient is placed on his abdomen resting 
on pads the buttock being at the edge of the table with the 
feet hanging over the dropped end of the table the head end 
of the table is placed in the Trendelenburg position 

Miles method m its present development represents the re 
suits of years of observation on the inudence the mode of 
Ij mphatic extension and the site of recurrences His first opera 
tion was restricted to exposing the coccyx excision of the pen 
anal skin ischiorectal fat and dividing the lev’atores muscles 
close to their rectal attachment and sectioning the bowel at 
about 2 S cm above the growth Recurrences occurred in over 
93 per cent of cases within twelvemonths In later modifications 
he extended the operation with no better end results until he 
finill) planned his procedure to include all the tissues within 
the aonc of the paths of extension of the cancerous process — 
upward downward and lateralward This called for a combined 
abdominopcrmeil operation with remov al of the following struc 
turcs the entire pelvic colon (except the portion needed for the 
colostomj) the entire rectum included in its sheath of fascia 
proper the entire pelvic mesocolon the peritoneal lining of the 
floor and the walls of the true pelvis and a strip of peritoneum 
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perfect comfort for eight months She could not be traced 
later until her death, in thirty-three months, was reported to us 
There were operative deaths, one of shock, and one two 
months after operation of ioamtho One patient bad a pre- 
hminao’ apphcab’on of radium. Only five months ha'-e elapsed 
since his operation, but thus far the patient, a male fifty-two 
years of age, is doing well 

In deciding on the meiits of one or another procedure the 
main point to be kept in mind is the best remote result, that is, 
preserxation of life in comparative comfort. We believe we 
can make that claim for our KrasLe operation. Leaving out of 
consideration the 5 desperate cases which required a prelimioaiy 
colostomy, our records show that of twelve patients, five, or 41 7 
per cent, arc hving aud leading nonral lives at an average of 
more than four years after operation, and three (25 per centi 
were comfortable for at feast one year. While we admit the 
figures are too sbght to justify any vciy definite conclusions, wc 
believe the results justify our preference for this method am.0Dg 
the radial procedures 

The Kraske operation as performed in the Lankenau Ch'mc 
IS as follows* A median incision is made from the promontorj' of 
the sacrum to within 2.3 cm. of the margin of the anus the skuj 
and superficial fasda are refiected laterally the coccj-.t with 
two or three segments of the sacrum, are removed, exposing the 
perirectal fat A bougie is then earned into the anus up to or 
above the growlh and an incision is amed medially the fat 
reflected, and the sheath of the rectum e.xposed The rectum is 
now separated from its attachments except above and lielou 
disturbing the levatores am muscles as httlc as possible 1 his 
dissection, as a rule, is easilj' made and the bowel leadilx ni' 
bilized, especially if the growth is distal to the rectosigm,. 
junction However, if there is invasion of the tissues around i ■ <. 
bowel some difficulty may be encountered In such tircii,- 
stances careful dissection is required, the rectum below is diM.i, 
between two damps and the dissection made so as not to dam . 
either the prostate or the vagina and the bladder The sit<- 
Ihe incision for dividing the rectum is governed by the poMt, 
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the liver at operation Again we must make the comment that 
this formidable procedure is not adapted for general use but 
like Its prototype is distinctly a surgical speaalty Jones more 
recently describes a one stage combined abdominopermeal opera 
tion applicable to growths of a certain known grade of mahg 
nancy abo\e the sphincter In this the sigmoid is brought down 
through the sphincter He prefers this to end to end suture be 
cause a greater amount of tissue which may be infected is re 
moved and the bowel is sectioned further from the growth UTuIe 
interference to the blood supply presents the danger of necrosis 
the danger of a fistula is obviated 

Much less lormidable and more adaptable to the average case 
of enfeebled patients that generally compnse the group with 
carcinoma of the rectum is the Lockhart Mummery penneal 
operation This consists of a colostomy wTthout any dissec 
tion followed a few days or several weeks later by penneal ampu 
tation of the rectum and the adjacent zones of dowTiward and 
lateral spread and the lower part of the upward zone of spread 
Lockhart Mummery claims a mortality of 5 per cent in his most 
recent senes and about 41 pec cent of five year cures but his 
figures evidently represent a highly selected group Be this as 
It may the operation is probably the best in most cases of cancer 
of the rectum in the hands of the average surgeon since its 
techmc while not easy is more readily acquired and consumes 
less time than the more radical procccures These advantages 
naturally redound to the patient in reduang shock 

An operation devised by MiUiam J Mayo m 1912 is of 
particular value for rectosigmoid growths m very poor risks 
In this the sigmoid and rectum together with their mesentery 
an 1 perirectal fat and the bowel arc sectioned below the growth 
The proximal end of the sigmoid is brought out for a permanent 
colostomy an I the proximal end of the rectum is invag nated 
with a double row of chromic catgut the sphincter is cut with 
the idea of prev entmg the collection of secretions m the rectum 
Indium treatment of cancer of the rectum naturally has its 
advocates but a review of the literature on the subject reveals 
a lack of enthusiasm in fact a sense of disappointment at the 
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on either side of the origin of the pehic meoscolon, both Ie^•ato^es 
ani muscles and as much of the ischiorectal fat and perianal 
skin as possible Miles himself calls this “a surgical procedure 
of the first magnitude and Importance,” but does not think it 
too difficult for any one Trith aserage surgical skill He reports 
a mortality of 10 per cent in his latest series with 29 5 per cent 
recurrences as against 94 4 per cent recurrences after his former 
most extensive perineal operation. However, except m his and 
similarly expert hands the operative mortality is high Even 
the most ardent adx'ocates of this radical abdominoperioneal 
operation recognire it as "a highly specialized procedure,” not 
adapted to general use 

The Jones operation Is planned on the same principles as 
the Miles method, but it is usually done in two stages The 
abdominal portion of the operation is the same as in the one- 
stage method, except that the bowel is not severed, but the 
upper sigmoid or lower part of the descending colon Is brought 
into the wound for a lateral colostomy The arches of the vessels 
of the sigmoid are kept intact in order to supply the bowel 
below the colostomy. The rectum and most of the sigmoid and 
its mesenterj' are placed In the pehis and are covered with perit- 
oneal fat The perineal portion of the operation is carried out 
from five to seven days later. As in the one-stage operation, 
the rectum is remoxed from below after the sigmoid is clamped, 
sectioned, and mxaginated at the peritoneal floor Jones recog- 
nizes the unpleasantness of a two-stage operation and also 
acknowledges the possibility of implantation of cancer ceUs dur- 
ing the interx'al between the two operations, due to the dissection 
of the pehis and leaxing the growih »« stOi for that time His 
statistics, however, show that the duration of life is practically 
the same as for the one-stage operation In 1922 he reported a 
10.6 per cent mortality for the two-stage, and 5 3 per cent for 
the one stage, or a combined mortality of 8 per cent In a 
later series of twenty-four operations the mortality was ml, six 
posterior and eighteen abdommopermeat operations He reports 
33 per cent cures forty-mne months after operation, 23 per cent 
of the total han’ng had metastasis in the regional glands and 



BKO^’CHOSCOPIC AKD GENERAL SURGICAL CLINIC 
OF DRS CHEVALIER JACKSON AM> 

W WAVNE BABCOCK 

Tlmple Unu'Ersity Hospital 


DIVERTICULOSIS OF THE ESOPHAGUS ONE-STAGE 
OPERATION WITH ESOPHAGOSCOPIC ASSISTANCE 

It is desired today to present 7 cases of diverticulum of the 
hypopharynx from the bronchoscopic dime for whu h a one stage 
operation has been use<l While the one stage operation with 
the technic that v\e have developed has thus far been uniformly 
successful and has saved the patients the many inconveniences, 
and more disfiguring scar of the multiple stage operation, it has 
potential dangers that should always be carefully considered 
The single stage operation may be selected when the operator 
feels reasonably sure that he can protect the patient against 
secondary leakage and infection 

Cisel— -Mr S K S age forty nine }cars nhte sales manager ad 
rmned January 14 19J0 complaining ol regurg tation ol lood and 1 rjuids 
occurring several hours afler meals •ith the lodgment of food in the throat 
There has ficcn no pam on s«alk>«>ing The patient for years has been a 
htsty eater docs not masticate his food «eU and is accustomed to drinking 
hot 1 qu Is The pr- — ♦ • > 

mg a lirgc p ecc of t i 

an 1 soreness in the • 

dr-gfutition with lod 


Laltnalnry f'l/^ *» »- » r* 




posterior surface of the cricoid protuber 
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results, although theoretically the rectum should be ideal for 
the use of radium. I have already referred to Reimann’s eapLiaa- 
tion of a possible cause of failure of this mode of treatment. 

In our series 3 cases were treated by radiiun One, a female, 
sixty-three years of age, is h'-ing and well six j-ears and four 
months after radium treatment; a second, male, aged thirty-eight 
years, lived for three years and then died of recurrence, and 
the third, female, aged 6lt>*-«ght years, is reported bedfast three 
months after the appb'cation. I mention these cases merely for 
the sake of completeness and not for any informative value they 
may represent. 

I do not stand alone in adnsing surgers' for all operable 
cases. Even the enthusiasts for radiation advocate radical sur* 
geiy as an adjunct’ to radiation therapy The operation of 
choice ts a matter of indlxodual preference and e-tpen'ence, espe- 
cially as to end-results. The great trouble is that too many 
when first seen are already adi'anced, if not inoperable 
Cancer of the rectum can be cured. Of that there is no doubt 
But like aQ mal/gnancj-, it must be diagnosed early and treated 
in its early stage by the most suitable method for each particular 
case The fact that surger>*, as 3 rule, demands a colostomy has 
been held against the sur^'cal treatment of cancer But I ven- 
ture to say that a colostomy that can be and is kept dean is much 
less of a handicap than most people think. To use a modem 
slogan, “Ask the man who owns one " The day may come 
when radium treatment will entirely supplant surgerj' for rectal 
cancer. But uniU that time, I repeat, a cure is possible by early 
surgical treatment of the early case 



BRONCIIOSCOPIC AND GENERAL SURGICAL CLINIC 
OF DRS CHEVALIER JACKSON and 
W WAYNE BABCOCK 

TEifPLE UNUXUSITY HOSPITAL 


DIVERnCULOSlS OF THE ESOPHAGUS ONE^TAGE 
OPERATION WITH ESOPHAGOSCOPIC ASSISTANCE 

It is desired today to present 7 cases of diverticulum of the 
hj popharyn;c from the bronchoscopic clinic for hich a one stage 
operation has been used Uhile the one stage operation with 
the technic that we ha^e developed, has thus far been uniformly 
successful and has saved the patients the many inconveniences, 
and more disfiguring scar of the multiple stage operation, it has 
potential dangers that should alna>s be carefully considered 
The single stage operation may be selected when the operator 
feels reasonably sure that he can protect the patient against 
secondary leakage and infection 

Cm# I— Mr S K S age fort> nine >eart white sales manager ad 
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ance A silk thread «^>th attached shot as a g:uiJc «'as svallo'^ed January 16, 
1930, and on January 17th Dr. Stoll by roentgen eumination found the shot 
at the Ie\-el of the sacrum 

Dirtrliculeclomy, 1/18/30— external one-stage method 'nth esophago- 
scopic assistance by Dr Jackson. Remnal of a 4 !>>■ 5 cm. sac from the 
posterior esophageal «all. The sac «as not adherent, «as 2 mm in thick- 
ness, and food «as aspirated from it during the operation \\ound entirely 
closed except for a small spirt tube to the esophagus At the completion of 
the operation a duodenal tube was introduced into the stomach and brought 
out through the nose Three da\s after operation the small split tube drain 



Fig. 313 —Case I S K S Roentgenogram (Dr .Manges) showing 
small diterticulum of the bypopharynt in the midline at the le\el of the 

soenth cervical sertebra— capacity IStoiOcc 


Case n— Mr R. D F . white, age 6 ft>-nine years, farmer tLanadian). 
admitted January 21, 1930, complaining of dysphagia, regurgitation of food 
some time after eating, uiterroitteot huskiness of \Uice, desire to clear the 
throat with consciousness of obstruction, and dyspnea while Itmg down 
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Reenlzen report {Dr Manges), Januaiy 20, 1930— small diverticulum at 
the level of the se%enth cervical vertebn 2S cm m diameter to the right of 
the esophageal stream, swalIo»mg fanction normal and no other gross lesion 
found in the neck or chest 

Medical and laboratory examinations »ere negative except for myo- 
cardial sclerosis 

Dtainoslu: esophagozeopy, January 22, 1930, revealed a pulsion diver 
ticulum measuring 2 by 3 cm e*hen not filled, with an orifice m the hypo- 
pharynx January 23d a guide thread with attached shot was swallowed 
The shot later was located by roentgen ray in the small intestine 



Fig 314 — Case If RDF Roentgenogram (Dr Manges) shoeing 
diverticulum of the h> 7 >opharjnx— about 2 5 cm m diameter opposite the 
seventh cervical vertebra 

O^ernhew — Diverticulcciomy, January 27, 1930 external one stage 
method uith esophagoscopic assistance b> the Jackson tcchmc A thm walled 
nonidhercnt diverticulum containing food, without tvidcnce of mdammation 
ofthesac wasremoved The small split tube dram was removed three days 
after oiwration and the provisional suture lied Postoperative feeding was 
conducted b> a duodenaT feeding tube through the nose The wound healed 
without reaction bv first intention and the patient was discharged symptom 
free ten d i) s after the operation 

Case HI— Mrs J C P, age fifty years, white admitted March 17, 1930, 
complaining of difliculty in swallowmg with the lodgment of solid food in the 
throat rcf)uiring forcible regurgitation to obtain relief, dyspnea on exertion, 
coughing, hoarseness of voice ami vascular hypertension For the past three 
years the patient has had a nrrvxnis irritation referred to the throat after 
coughing One year ago food Ix^an to lodge in the throat necessitating 
imTOfibave regurgitation for rrfirf During eating audible sounds arise from 
the throat, embarrassing the patient so that she refrains from eating except in 
I mate A fluoroscopic examinatioii in August. 1929 was negative except 
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for pause of the bolus in the upper part of the throat, and a diagnosis of cardio- 
spasm was made In December, 1929, the condition was diagnosed as of 
mental origin, but a second fluoioscoptc examination revealed a diverticulum 
and the patient was referred to Dr. Chevalier Jackson 

Roentitnoirams b> Dr. Manges. March IT. 1930, showed a diverticulum 
of the esophagus at the level of the fifth cenical vertebra, 4 cm wide, round, 
smooth, and directly in the midline. 

itedteat examtKatirm indicated neurasthenic tendencies, possibly due to 
early artificial menopause from the implantation of radium and a marked 
v.vscular hypertension Labotator) studies were practicalK negative 



Fig 315— Casein J C P Roentgenogram {Dr .'langesi showing 
midline diverticulum of the hvpopharjnx— about 4 cm in width opposite the 
sixth cervical vertebra 

Dtainoshc esepliagoseepy, March 19. 1930, showed a large pouch con- 
sisting of almost all of the bottom of the phaiynx The subdivenicular onfice 
was found on the anterior wall of the hypophaiynt Thread and shot were 
swallowed March 21, 1930, and the shot was later located bv roentgen ray 
opposite the body of the fourth lumbar vertebra 

Operation — Diverticulectomy, March 24, 1930, one stage external 
method with esophagovcopic assistaooe by the Jackson technic As the 
thread and shot pulled out under traction the Csophagoscope was not intro- 
duced into the esophagus after the sac was isolated and a feeding tube was 
not introduced The diverticulum was thin walled, measuring 3 b\ 4 cm 
and was readily exposed lying to the left of the esophagus lor hve davs 
after operation the patient was fed by proctoclysis with glucose and water 
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Case IV.— Mr L J P , age aixty three years, white occupation railroad 
cleric admitted May 19, 1930, corntjainiag of a products e cough which had 
lasted fi%c >ears, difficulty in swallowing solids for five years, difficulty in 
swallowing liquids for one year, coughing spells during meals, regurgitation 
after meals a constant desire to dear the throat with expectoration of much 
clear frothy mucus, dyspnea upon exertion and gurgling sounds in the throat 
For the past five years swallowed food seemed to lodge in the throat because 
of the mucus present, and when the patient attempted to clear the throat of 
mucus the food would be regurgitated One year ago a sense of strangula 
tion developed on swallowing liquids associated with severe coughing spells 
and regurgitation of water through the mouth and nose Gurgling sounds 
were heard from the throat when taVjngliquida The patient has been treated 
for the cough and expectoration 

Roentienrtporf, May 13, 1930 (Dr Stull) Large esophageal diverticulum 
opposite first and second thoracic vertebra 



Fig 516 Case IV L J P Roentgenogram (Dr Stull) showing 
diverticulum of hypophao'nx opposite first and second thoracic vertebrae 


divcrticuluin slightly bifid forming an extension from the bottom of the 
pharynx With a slight!) eroded but not ulcerated surface A shotted thread 
was swallowed May 20, 1930 and the fotlowuig day the shot was located in 
deum reached the 


Opemuon — Diverticulcctomy. May 23. 1930 external om 
«h t«ophagD»copie assistance Diverticulum wnh walls 1) 


e stage method 
mm thick ex 
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cased Complete wound closufe wrth exception of small split tube dram 
Feeding tube introduced through the nose Dram removed four days after 


Case V. — Mr. H. B W, age fifty-one years, retired, admitted May 29, 
1930, for regurgitation of solid food, dry cough, thickness of voice and loss 
of 7 kilos in tieight during the past year. There was no dyspnea The pa- 
tient smokes excessively and used ali-ohol freely m his early manhood He 
has always been a slow eater, has avoided hot foods, gives no history of hav- 
ing swallowed caustics The swallowing function was normal until about a 
year ago. when some delay occurred in his attempts to swallow solid or soft 
foods Liquids are swallowed without difficulty For the past four months 
there has been regurgitation of food immediately after going to bed, pre- 
ceded by fulness in the throat and coughing The returned food is never 
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mg m the hypopharynx aad exlcndiag dowux-ard about 4 cm. The width of 
the pouch IS about 4 or 5 cm The sac amtams secrelioa but no food A 
swallowed shotted thread was located apparently m the small intestine on 
June 12th and apparently m the cecntn on June 15th 



Fig S18 —Case V Excised diverticulum of hypopharynx 


Operaiton June 14 1930 diverticulectomy by one stage method with 
esophagoscopic assistance by the Jacirson technic Wound closed except for 
small spill tube drainage small nasal tube introduced to stomach for feeding 
Wound healed by Urtt intention and without leakage Feeding tube removed 
June 21 1930 patient discharged June 25 1930 free from symptoms 

Case VI— Mr G M plumber white sixty three years widower ad 
mittrii June 9 1930 complaining ol inability to swallow anything but 1 quids 
without pain but wuh some regurgitation Cough for one week, and slight 
hoarseness Patient has not becii a rapid eater nor has he taken hot food 
The med cal study indicates seiy rapid loss of weight evidence 0 ! starvation 
acidosis and a suggestion of mal gnant disease Patient has had an enlarged 
liver with sonic jaundice 1 resent illness began about two years ago with an 
attack of I oarseness which cleared in about a week and was followed by 
dilBcuUy in swallowing with lodgment of solid food m the throat Th s in 


w V ttiyiii. iiwiviiig un swallowing 

Rocnigfn study [Dr Manges), June 10, 1930 showed a diverticulum of the 
evoplagus at the level of the seventh cervical and first dorsal vertebra 
si ghtiy irregular in shape with a tendency to a double sac formation There 
IS evidence of a somewhat localised bronchitis and a healed apical tuber 
culosis There is a narrowing and irregularity of the upper esophageal 
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O[ieralion, Jun» 16, 1930 — Alter dentonstraCin; the di\-erticulutn through 
the incision in the neck, the shotted thread is introduced, the esophagoscope 
passed through the euhdiverticularonhce upon the guiding thread ret-ealed a 
papillary malignant growth of the esophagus extending into the upper medi- 
astinum The gron-th ms too erteosit'e for surgical evcision, the hypo- 
pharj-nx was therefore sutured with resection of the diverticulum and larger 
drains than usual introduced to the Je\el of the esophageal opening On 



Fig 519 — Case VI C M Roentgenc^am (Dr Manges) showing 
diierticulum of hjpopharjm with irregularity of esophagus due to car- 
emoma 

account of the esophageal oeclosion due to the carcinoma it was necessary 


Case VH.— A T. X , male, fifty-six jears of age, white, had accidently 


Wassermann negative 

Ronl’nogram (Dr Manges> — Divwticrfnm rf the esophagus ab.nit 

Sem mdiameteraboutthelexeloftheslxthcervualvertebra The patimt 

can >oIuntaril) empt) the sac of the banum mixture when it beronu.s di,- 
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tended with air Endoscopy sbowsa nther large diverticulum of the h>po 
pharynx with chronic inflammatton of the mucous lining 

Operation July 10 1930 after the previous swallowing of a shotted 
thread one stage diverticulectomy with esophagoscopic assistance Wound 



Fig 320— CascMl ATS Roentgenogram (Dr Manges) showing 
midi ne diverticulum of h>pophar>nx from which barium mixture ina> lie 
Involuntarily regurgitated by patient 

c1o>«d except for small split tube drain wh <h was remov-ed on the third da> 

I rimary union without leakage highest temperature 1001 T Unnter 
ruj ted recovery latient was tl scharged free from symptomt eleven di>8 
after operation 

Comment —At the b<^glnmng of the esophagus opposite the 
cricoid cartilage there is an area of weakness of the posterior 
wall lor a space of about 2j cm the external longitudinal 
muscular fibers of the esophagus diverge and pass fonvard to an 
anterior attachment to the vertical ndge of the cncoid leaving 
a lozcnge-shapetlarcaof thchjT)ophat>nx unsupported except b> 
a thin la>cr of circular muscular fibers Not infrequent!) this 
thin wall >ieltls under the repeated stress of swallowing a bolus 
of food from failure of the cncopharjngeal pinchcock to open 
CO ordinatel) in the deglutition c>cle (Jackson) Then there is 
formed the common pulsion diverticulum of the h>TX>pharyn\ 
Usual!) called diverticulum of the esophagus A second vanet) 
of diverticulum, the traction diverticulum, as a rule, develops 
from the pull of an adherent tuberculous l>mph node about 
the Icwl of the bifurcation of the trachea and is smaller, 
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much less common and less troublesome. Chevalier Jackson 
has called attention to a third tj^e, congenital in origin, found 
in the hj-popharjTix and in the cers-ical and thoracic portions of 
the esophagus In the pulrion diverticulum the posterior wall of 
the h>T»phar>’nx j-ields posteriorly and often toward the left 
side, forming a sac from a few centimeters in diameter to one 
that may cause a projection on the side of the neck or e\ en enter 
the thoracic ca^tj’ Ordinarily as in these 7 cases the sac is 
about the size of an English walnut or an egg. Except at the 
neck, where a layer of muscular fibers may be present, the sac 
is usually thin or about 1 nun in thickness and consists mainly 
of a smooth lining layer of mucous membrane, covered bj’ a 
thin external coat of connecUsc tissue 

Etiology. — But one of the 7 cases presented is a woman, 
80 per cent of these diverliculi occur in men The respective 
ages were forty-nine, fifty-nine, fifty, sixty-three, fifty-one, sixty- 
three, and fifty-sbc j ears. The condition is not common before 
the age of fifty The diverticulum may originate from the gulp- 
ing of a large bolusof food, as with the first patient, who noticed 
his first symptom after attempting to swallow a large piece 
of hot sausage Doubtless an anatomical factor e.xists in an 
indindual weakness of the supports, but the chief etiologic factor 
(Chevalier Jackson) is the obstruction ahead of the bolus, due 
to failure of the muscular pinchcock to open coordinately at the 
approach of the bolus. The bottom of the bjTiopharjTix is al- 
ways tonically closed by the cncopharyngeal muscle, just as the 
buret tube in the laboratory is pinched shut by a pinchcock 
Normally, it opens coordinately with the contraction of the in- 
ferior constrictor Two of the patients were well nounshed, one 
being fairly obese As the condition progresses a reduction in the 
ability to swaDow leads to loss of flesh and strength The symp- 
toms ^•ar)' somewhat with the mdiindual patient Dysphagia, 
eructation of gas, regurgitation of food, cough, and e.xpectoration 
of tenacious mucus are common ^mptoms As in Case IV the 
cough and e.xpectoration may lead the attending physician to 
treat the patient for bronchial or pulmonary disease Fetid odor 
to from decomposition of food within the sac and 
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splashing or gurgling sensation may be annoying If an external 
swelling IS present, it may be made to disappear b> external 
pressure None of these seien patients showed this Hoarseness 
from pressure on recurrent ner\e and Homer’s sjndrome of uni- 
lateral ptosis, myosis or mydnasis and unilateral flushing sweat- 
ing or pallor of the face has been obscr\ ed, especially if inflamma- 
tion, ulceration or caranomatous change has occurred in the 
sac In one of this senes of cases a caranoma had developed at 
the cncopharyngeal pinchcocL 

As the patient attempts to cat the sac first fills and onlj the 
overflow passes into the esophagus Thepaticnt therefore lives 
upon the overflow from the diverticulum The mouth of the 
esophagus rnaj he so narrowed that all food is regurgitated and 
the patient starve The diverticulum is, as a rule readily entered 
b> a boupe, but it may be very diflicult, ev en with the aid of a 
string guide, to locate and enter the puckered opening of the 
esophagus The blind introduction of tube or bougie may per- 
forate the sac and lead to a fatal mediastmitis and of course, 
should not be attempted The esophagoscope in the hands of a 
trained endoscopist is the onl) safe method of examination In 
csophagoscopic examination a previousl) swallowed string is 
used for quickly finding the subdiverticular opening From the 
irritation and infection from decomposed food retained m the 
sac, inflammation, ulceration, perforation or malignant degenera 
tion ma> occur The entrance of fetid contents from the sac 
into the (ung may lead to pneumonia or pulmonary abscess 

In examination of the patient anteroposterior and lateral or 
oblique roentgenograms should first be made after the swallow 
mg of a suspension of banum The sac should then be carefully 
inspected through an esophagoscope for ulceration or malignant 
change 

Treatment \\ ilh a small diverticulum csophagoscopic dila 
tation of the narrowed mouth of the esophagus and the wearing 
of an esophageal thread occasional!} will give long periods of 
relief Usuallj , more radical measures are necessary WTien 
ever the sac is so well formed that it holds and retains food, it is 
such a menace to the health of the patient that it should be re- 
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much less common and less troubJesome. Chevalier Jackson 
has called attention to a third ij-pe, congenital in origin, found 
in the h)popharjTLT and in the cem’cal and thoradc portions of 
the esophagus. In the pulsion diverticulum the posterior wall of 
the h>T 3 ophar}-nx jields posteriorly and often toward the left 
side, forming a sac from a few centimeters in diameter to one 
that may cause a projection on the side of the neck or even enter 
the thoradc cant 3 -. Ordinarily as in these 7 cases the sac is 
about the size of an Engh'sh walnut or an egg Except at the 
neck, where a layer of muscular fibers may be present, the sac 
is usually thin or about i mm. in thickness and consists mainly 
of a smooth h'ning layer of mucous membrane, covered bj a 
thin externa] coat of conneclne tissue 

Etiology.— But one of the 7 cases presented is a woman, 
SO per cent of these diverticuh occur in men The respective 
ages were fortj’-nine, fifty-nine, fifty, suty-tbree, fiftj'-one, sixty- 
three, and fifty-su j-ears The condition is not common before 
the age of fifty. The diverticulum may originate from the gulp- 
ing of a large bolus of food, as with the first patient, who noticed 
his first symptom after attempting to swallow a large piece 
of hot sausage Doubtless an anatomical factor 6.0515 in an 
individual weakness of the supports, but the chief etioJogic factor 
(Chevaher Jackson) is the obstruction ahead of the bolus due 
to failure of the muscular pinchcock to open coordinatelv at the 
approach of the bolus The bottom of the hv-popharvnx is al- 
ways tonicallv’ closed bv the cncopbatjngeal muscle, just as the 
buret tube in the laboralon’ is pinched shut by a pmchcock 
Xormally, it opens coordmately with the contraction oi the m- 
fenor constrictor Two of the patients were well nounshtd one 
being fairl) obese As the condition progresses a reduction m the 
ability to swallow leads to loss of flesh and strength The symp- 
toms vaiy somewhat with the individual patient Dysphagia, 
eructation of gas, regurgitation of food, cough, and expectoration 
of tenacious mucus are common sv-mploms As in Case I\ the 
cough and expectoration may lead the attending phv'jici.ui to 
treat the patient for bronchial or pulmonary disease Fetid oclor 
to the breath from decomposition of food within the ,tnd 
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guide The operation is not attempted until the shot are shown 
by roentgenograms to be in the ileum Atransverse? cm inasion 
15 made from the midbne of the neck to about the middle of the 
left sternomastoid muscle, directly o\et the cncoid cartilage 
WTiile this inasion gives the operator less room than the con\ en- 
tional incision, it leai es an inconspicuous scar The skm and 
superfiaal fasaa and platysma ate dindcd transi erselj , and the 
few small \essels encountered are ligated with fine catgut The 
left pretracheal muscles wth the upper part of the thyroid gland 
and the adjacent trachea and recurrent ner\e arc retracted 
medially, the common \asculat sheath of the carotid laterally 
The superior thyroid artery and the omohyoid muscle, as a rule, 
need not be dinded The middle la>er of the deep cerncal fasaa 
IS separated medial to the %ascular sheath, the longus coli is 
exposed beneath the %essels and the left wall of the esophagus 
reached This part of the operation which is nearly bloodless 
and divides no important structures may be quickly and easily 
done The sac as a rule, is not easily demonstrated without the 
maneuver of Dr Jackson, who at this stage introduces an 
esophagoscopc into the sac, aspirates any residual liquid or food 
and pushes the sac up into the wound, where with the light from 
the end of the esophagoscopc ii glows like a minalure electric 
globe In only one of these patients was the diverticulum recog 
nized before Dr Jackson had demonstrated it b> his esophago 
vcopo The sac is now grasped b> forceps and the esophagoscopc 
withdrawn from the sac and, guided by the swallowed thread, is 
passed for a short distance down the esophagus as a guide to 
prevent undue constriction of the esophagus in suturing and as 
1 means for aspirating secretions The sac is now carefully 
freed from adventitious tissue back to its neck taking great 
care not to perforate or lacerate the walls, wbch often are thin 
and delicate Mith a very fine curved eye or arterial needle 
traction sutures n{ fine bbek silk arc placed in the upper and 
lower margins of the neck of the diverticulum, and with ins or 
similar scissors the sac is cut away at its neck The esophago 
scope may now be withdrawn Under the traction the mucous 
margins remain in contact and are immediately wiped with small 
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mo\-ed The splitting ol the common wall between the pouch 
and the esophagus was used bvifosserin 7 cases, with death in 
the seventh from mediaslinitis. The wall of the sac may be 
grasped by a forceps, passed through the esophagoscope and 
jn\erted into the pharyax. This method, while simple, is not 
without danger to lifer it is likely to be followed by recurrence 
and if does not alwaj's give subjective rehef An external incision 
is therefore preferred. The danger of leakage and mediastinitts 
following the operation has led to a verj* general use of a iwo- 
or three-stage operation In the first stage the sac is liberated, 
brought to the skin and either opened or left until adhesions 
base formed. At later stages the sac is cither excised or the 
lining mucosa destroyed by caustic or cautery'. The reported 
mortality from these operations has been about 7 per cent In 
203 divcrticuU of the esophagus personally studied by Dr 
Jackson and later suhiected to multiple or single-stage opera- 
tion by various surgeons, the mortabty has gratluaily decreased 
from JO to 4 per cent or less It is hoped that with present 
methods the mortality will be stdl farther reduced It is our 
opinion fbatwithadeEcatetechnicit is possible in many cases to 
do a smgle-stage operation with a \eiy low mortalitj' and with 
a great sa\nng in time and disability for the patient Perhaps 
final dcasion as to whether the operation is to be fione m one 
or more stages would be best postponed until the sac is dissected 
free. 

Technic.— The anesthesia has been a combination of local 
anesthesia with one or more injections ot scopolamine liOdoo 
Gm, and morphine 001 Cm. used m conjunttioo «ith an 


from secretion, but U may be associated with an umli arable 
rigidity of the jaws Regtonal mfiltration intb 1 per uin pn>- 
cahie adrenalin and nene blocLmg of the third and luurth 
cemcaS nerves at the ccrx'tcal spines is combined to .ompiae 
the anesthetic effect Two or throe days before the operation 
a thread with three or four shot on the end is swailovu-l as a 
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sejNe<l by Dr Jackson include injurj to the recurrent laryngeal 
ncr\ e resection of a part of the wall of the esophagus in mistake 
for the dnerticulum secondary infection sloughing and death 
from secondarj hemorrhage secondary stricture of the esophagus 
from Temo\al of an excessive amount of tissue recurrent di 
\ erticulum from remo\ al of insufHacnt tissue pharyngeal fistula 
infection of the wound and espcaallj to be dreaded mediastimtis 
which usually is fatal 

\t the completion of the operation a small duodenal tube is 
earned into the stomach and brought out through one nostril 
The patient is gnen a 2 quart enema containing 2 ounces of 
glucose which under the narcosis is usuallj retained Food 
IS given through the duodenal tube every four hours begin 
nuig if there is no nausea with water and glucose three or four 
hours after the operation If a duodenal tube cannot be safel> 
introduced into the esophagus rectal or subcutaneous feeding 
with glucose or Uctose solution using an open ebb and flow 
method ma> be employed If healing without local reaction 
occurs the swallowing of small quantities of thin liquids is per 
mittcd after the sixth dav The dram is removed at the end of 
forty eight hours The Fowler position is used early and the 
patient permitted out of bed on the fourth day if there is no 
unfavorable reaction With the exception of the patient with 
the extensive carcinoma of the esophagus who had more etten 
sivc drainage piunary union with little wound reaction has been 
uniforml) obtained and the climcal results have been excellent 
in the small series m which this tcchmc has been used Soft 
foo i such as thin gruels junket gelatin coddled eggs are per 
mitted after the twelfth day but the heavier types of food even 
if thoroughlj masticated are reserved until at least six weeks 
have ehp«ed If facilities for a very accurate closure of the 
esophagus without gross contamination of the wound are not 
available this t>-pc of operation is not advised 
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rotton swabs wet with per cent tincture of iodine The ad- 
jacent wound surfaces are protected hy gau 2 e moistened with 
.5 per cent hydrochloric add in salme solution to stimulate early 
plastic adhesion and to prevent infection tVith the constant 
aspiration through the csophagoscope there should be no escape 
of liquid from the esophagus Mlth a delicate curred arterial 
or eye needle and a continuous through-and-lhrough fine black 
silk suture the edges of the sac are ver>’ carefully united with 
the finesse of an arterial closure The union should be absolutely 
air- and water-tight Care is taken not to explore into the 
esophagus, nor to crush or traumatize the delicate esophageal 
tissues 

AVe belies’e that an Important cause of mortality from the 
operation has been the deWtabzation from crushiog or ligating 
the neck of the sac or the crude or imperfect closure of the 
opening, which has resulted in seeondar>- leakage and infection 
The first row of sutures is now inserted b) a row of interrupted 
sutures of fine black silk or No 000 chromic catgut and the 
suture lines thoroughly supported by uniting the adjacent 
esophageal fascia by a third row of interrupted sutures of No 000 
chromic afgut. A small split rubber tube drain is introduced 
to the side of the esophagus below the line of suture, and the 
platj-sma united by fine catgut and the skin by interrupted 
horsehair. 

The points of the operation are the use of a small transverse 
incision gl'ing an inconspicuous scar, the limited traumatism 
and exposure of tissue in the wound, the fact that no important 
structures are divided, the accurate very delicate suture ot the 
neck of the sac, with an anesthesia and technic to reduce the 
chance of wound contamination. The neck of the sac should 
not be explored, transfixed, crushed, ligated, or pinched, and the 
needle used should be so smaO that leakage through needle holes 
will not occur Of the greatest value in faalitating operation, 
reducing manlpulafion in the wound, and preventing the escape 
of esophageal secretions is the associated use of the bn , h.>- 
scope as developed by Pr JaAson. 

Complications following diverticulertomy that have bi <. , 
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served by Dr Jackson include injury to the recurrent laryngeal 
nerve resection of a part of the wall of the esophagus in mistake 
for the diverticulum, secondary infection, sloughing and death 
from secondary hemorrhage, secondary stneture of the esophagus 
from removal of an excessive amount of tissue, recurrent di 
s erticulum from removal of insuffiaent tissue, pharyngeal fistula, 
infection of the v, ound and cspeaally to be dreaded, mediastimtis, 
which usuallj is fatal 

At the completion of the operation a small duodenal tube is 
earned into the stomach and brought out through one nostril 
The patient is given a 2 quart enema containing 2 ounces of 
glucose which under the narcosis is usually retained Food 
IS given through the duodenal tube every four hours, begin 
rung, if there is no nausea, with water and glucose three or four 
hours after the operation If a duodenal tube cannot be safely 
introduced into the esophagus, rectal or subcutaneous feeding 
with glucose or lactose solution, using an open ebb and flow 
method, may be emplojed 11 healing without local reaction 
occurs, the swallowing of small quantities of thin liquids is per 
mittcd after the sixth day The dram is removed at the end of 
fort> eight hours The Fowler position is used early and the 
patient permitted out of bed on the fourth day if there is no 
unfavorable reaction With the exception of the patient with 
the extensive carcinoma of the esophagus who had more exten 
sivc drainage piunar> union with little wound reaction has been 
uniformly obtained and the clmical results have been excellent 
in the small senes m which this technic has been used Soft 
food such as thin gruels junket gelatin, coddled eggs, are per 
milled after the twelfth day, but the heavier tj-pesof food, even 
if thoroughl) masticated are reserved until at least six weeks 
have elapsed If facilities for a very accurate closure of the 
esophagus without gross contamination of the wound are not 
available this tj-pc of operation is not advised 
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Case VUL— Pulmonary Absiets Recurrent Ilemaptysts tinli Expec- 
toration of Fragment! of Rtb Folloutng Empyema and Oskomylhlis of Ribs 
Coronary Air rmbolism During OperatioH for Remoial of Bone from Wtlhin 
, male, age twenty three years At the age of nine following an 
injury this patient tle%elopet} a staphylococcic osteomyelitis of the right 
femur This was followed by multiple chrome discharging sinuses of the 
thigh ankylosis of the knee, secondary osteomyelitic foci in other long bones 
and evidence of amyloid disease The humerus dasicle, ribs and left thigh 
were involved At the age of fifteen the patient was referred by Dr William 
Schwalm for the closure of the multiple osteomyelitic sinuses of the right femur, 
which had then persisted despite repealed operations for six y ears Protecting 

the general circulation by tourniquet, the sinuses were sterilized by injecting 
a saturated solution of ainc chloride, delineated by the injection of a solution 
of methylene blue and the necrotic lusue, bone and sinus tracts carefully 
excised by knife and sharp chisel, as has been previously described Gour 
Amer Med Assoc, 1919) The wound was then closed without drainage 
and aseptic union followed During the convalescence, however an osteo- 
myelitis of the ribs and an empyema involving the left thorax developed and 
required operation Secondary thoracic sinuses and occasionat osseous flare 
ups periisted despite various forms of treatment until in 1928 at the age of 
iweniy-onc when after an extensive resection of ribs and removal of sequestra, 
the patient for the first time in twelve years became free from all external 
discharging purulent (oci During these years thirty one operations bad t«n 
ficrformocl and (he boy had repeatedly been in a desperate condition In 
May 1928 the patient raised through the mouth a piece of necrotic nb and 
following (his recurrent hemoptysis occurred which in December 1928 was so 
severe as to cause him to enter the bospival For the bleeding rest in the 
fowler position icc hags locally and full d(?scs of atropine were used A free 
hemorrhage again occurred in Ortolier 1929 In January, 1930 about a pint 
of Iilooil was expectorated In February he entered the hospital for another 
attack of hemoptysis and two imnor attacks occurred before he again entered 
the hospital in \pril 1930 During this tune although for the most part the 
[xitunt was free from cough or expectoration three small pieces of necrotic 
nb hid liecn expectorated Roentgen studies due to the irregular regenera 
tion of rrscctcd ribs were not elucidalrw The patient was in constant fear 
of di nil from hemorrhage Dr Chevalier Jackson advised against bronchos 
copy while (here was a tendency to fete pulmonary hemorrhage The 
wisiloni ol this opinion was confirmed later 

April Id 1930 under rcctalanestheMabyavertin.ihc chest was reopened 
nicdi il to the left scapuli m the area of the old sinus tract A tubulse cavity 
was lound alout 15 mm m diameter extending from the pleura to a large 
Ironchus ncir the Iiilum of the lung Tbccavity was apparently lined by 
voi lo— So ijd^ 




CORONARY AIR EMBOLISSI 


1267 


the air ina> be churned to a froth in the cavntiesof the heart 
and as the elastic froth is compressed and expanded mth sys 
tole and diastole the heart no long^ acts as an elEcient pump 
and the circulation is arrested A great number of air bubbles 
entering the pulmonarj arculation may also block the pulmon 
ary capillanes interrupting the circulation to the left heart 
Note honexer that air entenng the systemic veins and passing 
through the right heart is filtered out by the pulmonary capil 
lanes and unless m considerable quantity may produce no 
symptoms Much more serious is the presence of air in the pul 
monary veins No capiIIancs intervene to filter out the air be 
fore It enters the left heart and a fen bubbles of air may cause 
venous sjTnptoms or sudden death by obstructing the cerebral 
or coronary arteries There is much more danger therefore 
from air entering the pulmonary veins than from air entering 
the circulation proxunal to the pulmonary capillanes With the 
negative pressure upon the pulmonary veins especially during 
inspiration the open v essel tends to aspirate air and the clinical 
symptoms from the ait embolism resulting xiere formerly m 
terpreted as due to pleural shock Cerebral air embolism under 
such circumstances is usually charactenzed by respiratory failure 
cyanosis and convulsions with secondary failure of circulation 
Coronary air embolism causes a sudden arrest of the heart in 
systole instead of the usual diastole of arculatory failure with 
pallor or ashy color without convulsions and with secondary 
respiratory failure Doth arc very dangerous but the coronary 
occlusion brings a nearly hopeless resusatation problem With 
a heart relaxed and arrested in diastole contraction may be 
started by the intravascular inyection ol tpincphnne by cardiac 
massage or other measure With a heart arrested and firmly 
contracted in systole such stimulative measures are useless In 
ihc laboratory expenments bubbles of air may be seen in the 
coronary arteries and by removing these by mcansof a very fine 
needle and a small hypodermic synnge the circulation has been 
restored It is essential of course that the heart does not stop 
beating more than sev en minutes as in this time the cells of the 
cerebral cortex essential to life die if unsupplied vnth blood In 
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mucous membrane and contained pus and a small fragment of bone Near 
the hilum there could be fell «ith the finger a fi’ced fragment of bone, Ijing 
upon a large pulsating arteo Jt »as feared that the bone had partially 
embedded itself in the arteriaf nail and that an attempt to dislodge it might 
be followed by violent hemorrhage For better access the opening at the 
pleural margin of the lung was therefore slightly enlarged by a scalpel, which 
divided a small vessel from winch blood uas feebly ejected in intermittent 
spurts This vessel was immediately clamped, but almost instantly cessation 
of the hitherto excellent pulse occurred, without evanosis or convulsions and 
with arrest of the heart in systole. Respiratoo mov ements soon ceased, but 
by artificial respiration brief periods of voluntaiy respiratory movement were 
lor a short time produced Intravenous and mtracardiac injections and 
carri'ac massage evolred no response from the fircnlv contracted heart The 
delay occasioned by other resusciiaiive measures, before the diagnosis of 
coronary air embolism was made, elmunaied anv hope of resuscitation bv 
exposure of the heart and aspiration of air from the coronary vessels 

Conameot.— “/*/«<«/ ShiKk.” Atr Enboliim of the Cerebral 
and Coronary Arteries During Intrapleural Operations — For 
many years surgeons have noted and have feared the sudden 
death that at times occurs when the pleura or lung is pene- 
trated It has followed the puncture©/ the pleura by a needle, 
the introduction of air into the pleural sac, the irrigation of an 
cmpyemic ca'ily, an operation upon the lung 1 he older sur- 
geons called it "pleura! shoct" and warned against the irriga- 
tion or manipulation of the pleura More recenfJj. local anes- 
thetization of the pleura has been advised as a prophylactic 
measure. The present concept is that under certain conditions 
air is aspirated into the pulmonary vessels and air emboli pass- 
ing through the left heart lodge in the cerebral or roronarv ves- 
sels CoQsidecahlequanlfticsofairmaybe slow lymtrmJuced into 

the peripheral vessels without (he production of sjmptoms In 
a fair-sized dog 60 to 80 cc of air may be slowly introduced into 
the femoral vessels without the appearance of dangerous symp- 
toms. A numbero/tiineslhaveinjecled from 2 to ]() tc of air 
into varicose veins of the leg to increase the aclmn ol sclerosing 
solutions without any iU effect Air bubbles from the periph- 
eral veins pass through (he right heart, are fdiered out by the 
lungs, and soon absorbed and do no apparent harm When a 
considerable quantity of sar rapidi)' enters a v«n close to the 
right heart, as through a large opening in a vein of the neck. 
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thoraac surgerj which ma> be briefly discussed at this time 
Wth an open pleural cavity, or after a thoracoplast> under 
certain conditions the lung on the aflected side expands during 
the expirator) movement of the thorax and collapses during 
the inspiratorj movement, the air m part at least passing back 
and forth from the opposite lung Sucking wounds of the chest 
and mediastinal flutter may be associated with this movement 
In acute empjema, even with closed drainage and often during 
or after an extrapleural thoracoplast) , the condition may cause a 
serious postoperative complication After thoracoplasty para 
doxical breathing is to be corrected by splinting the mobihzed 
side by strapping and by fastening the arm to the side After 
a tube thoracostomy serious symptoms are prevented by clamp 
ing the lube to better immobilize the lung and mediastinum, 
until physiologic adjustmenU have taken place, just as all 
sucking wounds of the chest should promptly be plugged or 
closed Not a tew patients who have died of supposed shock 
after thoracic injury or operation have died from the lack of at 
tenlion to paradoxical breathing which has been permitted to 
continue 
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this p«iiient, unfortunately, sexien minutes were used in other 
rcsusdfath e measures and the necessity of needle aspiration of 
the coronaries was not realized until too late to be of serxice. 
With a primarj* cessation of the heart during an intrapleural 
operation air embolism of the coronarj- veins should immedi- 
ately be consitlereii With a piimao* respiraforj- failure, with 
cjanosis and conxTiIsion. during an operation mthin the chest, 
the possibility of cerebral air embolism should be considered and 
artifidal respiration and methods to maintain the arculation 
are nee<l/ul Often the pafrenf after minutes, hours, or even a 
da)’ of coma and parali-sis nil! more or less completely recover 
The air has been absorbed from the vessels in the brain and the 
local circulation is resumed E\en more important is the pro- 
phylaxis of air embolism. The lung should only be invaded under 
conditions that nill prevent a negative pressure in the divided 
Afins This may be accomplished by First, positive intrapul- 
monarj* pressure by inversion of the patient and iheuseof a face 
mask or intratracheal lube with the introduction of air or other 
gas underpressure throughout the operation: second, preliminary 
ligation or the clamping of the portion of the lung to be indsed, 
third, cauterj* (livi.*ion of the long The cautery' is not a positiv e 
protection, as initsuse veins may beimperfectly sealed against the 
entrance of air. Only a few dav's ago. as we were slowly cauter- 
iiing without anesthetic a small area in the exposed stump of a 
lung after a previous partial lobectomy for bronchiectasis, the 
patient suddenly became faint, then unconscious and convulsed 
with dilated pupils, deviation of the eyes, tyanosis, involuntan 
defecation Irregular muscular luovements continued and 
later there was evident weakness of the right side of the bodv 
The coma continued until death about thirty-six hours aiicr 
the cauterization. In tWs case slight hemorrhage was obser\ <•, i 
but not until after the patioit developed the first svmpic'm- 
Gauie plugging was immediately used and the gauze moi-ter - | 
with glycerin to mote surely seal the vessel against the entr 
of mr. Evidently air entered the burned vessel before ■ -i.l 
began to escape. 

Pajtdoxical breathing is another serious comphea- „t 
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thoracic surgery which may be bnefly discussed at this time 
Uith an open pleural ca\it>, or after a thoracoplastj under 
cctlavn conditions the lung on the affected side expands during 
the expirator} mo\ement of the thorax and collapses dunng 
the inspiratory movement, the air m part at least passing back 
and forth from the opposite lung Sucking nounds of the chest 
and mediastinal flutter may be associated nith this movement 
In acute cmpjcma even with closed drainage and often dunng 
or after an extrapleural thoracoplasty the condition may cause a 
serious postoperative complication After thoracoplasty para 
doxical breathing is to be corrected by splinting the mobilized 
side by strapping and by fastening the arm to the side After 
a tube thoracostomy serious symptoms are prevented by clamp 
ing the tube lo belter immobilize the lung and mediastinum, 
until physiologic adjustments have taken place, just as all 
sucking wounds of the chest should promptly be plugged or 
closed Not a few patients who have died of supposed shock 
after thoracic injury or operation have died from the lack of at 
lent on to paradoxical breathing which has been permitted to 
continue 
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this patient, unfortunately, seven minutes were used in other 
resuscitafhe measures and the necessity of needle aspiration of 
the coronaries was not realixed until too late to be of service 
With a primary cessation of the heart during an intrapleural 
operation air embolism of the coronao’ veins should immedi- 
ately be considered. tWlb a primary respiratory failure, with 
cyanosis and convulsion, during an operation within the chest, 
the possibility of cerebral air embohsm should be considered and 
artificial respiration and methods to maintain the circulation 
are needful Often the patient after minutes, hours, or even a 
day of coma and parafj-sis wJI more or less completely recover. 
The air has been absorbed from the vessels in the brain and the 
local circulation is resumed. Even more important is the pro- 
phylaxis of air embolism The lung should only be invaded under 
conditions that will prevent a negative pressure in the divided 
veins This may be accoropbshed by. First, positive iatrapul 
monao’ pressure by inversion of the patient and the use of a face 
mask or Intratracheal tube with the introduction of air or other 
gas underpressure throughout the operation; second, preliminary 
ligation or the clamping of the portion of the lung to be incised, 
third, cautery division of the lung The cautery is not a positive 
protection, asinits use veins may beimperlectly sealed against the 
entrance of air Only a few days ago, as we were slowly cauter- 
izing without anesthetic a small area In the exposed stump of a 
lung after a previous partial lobectomy for bronchiectasis, the 
patient suddenlj became faint, then unconsdous and convulsed, 
with dilated pupils, deviation of the eyes, cyanosis, involuntary 
defecation Irregular muscular movements continued, and 
later there was evident weakness of the right side of the body 
The coma continued until death about thirty-su hours after 
the cauterization In this case shght hemorrhage was observed, 
but not until after the patient developed the first symptoms 
Gauze plugging was immediately used and the gaure moistened 
with glycerin to more surely seal the vessel against the entrance 
of air. Evidently air entered the burned vessel before blood 
began to escape. 

Paradoxical breathing is another serious complication of 



KRUKENBERG TUMOR WITH MASSIVE HYPERPLASIA 
OF BREASTS 

Case IX.— "Mrs H P age 6fty >ear* colored referred by Dr Frank 
Boston Illness began in August 1929 w th loss of weight appetite and 
strength d)spnea enlargement of the breasts e^iecially the right abdominal 
enlargement d)suria The patient was aWe to work until April 1930 her 
prev ous we ght was 230 pounds and she has lost 80 pounds in n ne months 
The right breast shows whtish scars from previous ulcers and js so large 



Fig 521 — Case I\ Massive enlargement of breast from metastatic 
Krukenlicrg tumor The primary growth was in the stomach and the left 
ovary was also mvolvtd 

and heavy as to be greatly in the patient s wa) when I>ing siting or stand 
mg n e abdomen was d stended by bloody flu d and d fluse peritoneal 
mal gnancy was found on a hm ted abdbmmal erploracory operation The 
patient d ed from the progress of the d seaw June 6 1930 

l»7i 




ACHOUC HEPATmS. CESSATION OF BILIARY FUNC- 
TION OF THE LIVER FROM CHRONIC OBSTRUCTIVE 
JAUNDICE FOLLOWING CHOLECYSTECTOMY 
C*se X.— Mrs X Z . age t*ent> seven jears, had sev-ere gall 

bladder colic at the age of twenty Two jears later, after a second severe 
attack a cholecystectomy wa* done The operation is said to have been 
complicated by severe hemorrhage from two anomalous arteries a violent 
anaphjlactic reaction from a blood transfusion, pulmonary congestion and, 
seven weeks later, an empyema requiring costatectomy Three months 



Pig 522 — Case X Acholic jaundice after eholecystectomj showing 
proliferation of filirou* tissue about the bile ducts at A and irregular pro 
liferation of duct epithelium at B (Dr F \\ Konzelman) 

patiipt was confined to bed for seven months She was admitted to this 
liosjntal May 14, 1930, havnng had intermittent attacks of jaundice with or 
without chills and fevxr and tJay-colored stools for two years For the past 
two months the jaundice has lieen permanent the stools have been clay- 
colored convtanily, the urine bile stained The blood shows hemoglobin 
dSj^Tcent reils2 400 000. whitc*S950 polymorphoniiclears39 smallijmpho- 
cjlfv tS platelets ISOOOO, calcium 15, coagulation lime 7 5, hardly jm 
pmved by <liil> intnvTnour injrciions of calcium chloride Transfusion 
«i7J 



■^2^2 CHEVAUER JACKSON, W. ^^AY^'E BABCOCK 

Comment. — This patient entered the hospital solely for the 
removal of large hea^y discommoding breasts. On e-xamination 
hemorrhagic ascites due to peritoneal carcinoma was found 
The patient r\as in verj* poor condition from advanced malig- 
nant disease, and only palliative and diagnostic measures were 
used The necropsy by Dr Konzelman revealed a much con- 
tracted stomach containing a cardnoma with the character- 
istic mucoid degeneration and signet ring cells of the Kruken- 
berg tumor. Similar growths, evidently metastatic, were found 
in the left o\-ar>- and the right mammarj’ gland. 

About so cases of Knifcenberg tumor have been reported. 
The primarj’ growth in the stomach or other part of the all- 
mentar}’ tract is usually small and unrecognized durmg life, 
attention being first directed to the ovarian metastasis In 
this case metastasis to the roammarv- gland occurred with such 
massive enlargement that the patient asked to have the breast 
removed The ase is presented on account of the diagnostic 
features and the rarity of the disease 
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tjnpty, an'lon exploratory probing nota traccol ImIc was found On incision 
the slightly enlarged and Llacktsh green Iner showed no bile staining Tbe 
contemplated anastomosis of btle duct* to the duodenum was impossiule, the 
[i\er had ceased to secrete bile An irremediable and hopeless condition was 
present The patient passed through the operation m fairly good condition, 
but some hours later died The remo\edli*cr showed no evidence oJ bile 
A pathologic study by Dr Konzelman shoned marked bdiary sclerosis 
and no exidencc of recent bile formation 

Case XL— ^ffs M 0 , age fifty fixe year* at the age of forty-eight, 
after eighteen months of recurrent tuliaiy ojjic had a cholecystectomy lor a 
mucopurulent cholecystitis and cholelithiasis During tbe operation a rent 
was made in what was supposed to be an hepatic duct A catheter was intro 
duced into the duct and a biliary fistula * ith at^nce of bile from tbe stools 
continued until Octolicr, 1922 when the patKot was referred by Dr J N 
Coombs for operation Alter delineating the sious by injecting a solution of 



Fig S2i — Case XI Acholic jaundice showing intcrlolur fibrosis The 
bile ducts hate largely disappeared Imt inspissated nm>es of bite are found 
lying in ducllike spaces at A Note diffuse cellular infiltration (Dr T \\ 
Konrelnuin) 

mriliyicnc blue it was dissected Irec at the outer part and anastomosed 
into the first pirt of the duodenum The immediate result of the operation 
was satisfactory There was no further external discharge of bile A number 
of monilis later boweicr 'ndgestwR and attacks of co'ic with some jaundice 
recurred The jaundice finally Iwcamc persiwtent and intense and the patient 
gradually faded and died almul sexen years after the cholecystectomy 
Necropsy showed a granulir jngmemed deposit in the biliary ducts which 
were roll ipsc<l and free from bile 



(flliin tfittinoayof^ljtl^aaa (Dr F \V Kofr«/man> 
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suppression of biliary function maj follon an obstriictne jaun 
dice Dilated ducts or ducts containing bile were pot demon 
strated at the operation or at the autopsy, and m the first patient 
not only <iid no bile escape on cutting into the h\er during op 
eration, but on blotting the cut surface no yellow staining was 
observed The condition is a lamentably hopeless one It 
emphasizes the importance of early operative relief for obstruc 
live jaundice and the desirability of reoperations should ob 
structive symptoms develop after operations involvapg the bill 
ary ducts 
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Comment. — Here are two tragedies due to cholecj-stectomy 
The great potential dangers of this operation have not been 
sufficiently emphasized Hundreds of serious accidents are un- 
recorded — accidents which are not uncommon with the tyro in 
biliarj’ surgeiy, but which also occur at the hands of the expert 
surgeon. What surgeon of experience has not had them^ The 
first cholecj’stectomj' was by a surgeon of large e.’gierience who 
had de\-oted years to the study of the hiliaiy tract, yet xdolent 
hemorrhage during what promised to be a simple operation 
upon a thin young woman nearly resulted in a death upon the 
operating table, led to a number of dangerous postoperative 
complications and at last to adhesions that obstructed biliary 
flow and finally obliterated all biliary secretion. The second 
aeddent was probably due to the inexperience of an operator 
doing one of his first cbole^stectomies The first lesson is that 
with or without experience and skill the operation of chole- 
cystectomy should not be regarded lightly. The second lesson, 
and this comes to me personaUy at this time, is not tu delay 
reoperation wfben jaundice occurs after cholecystectomy or an 
anastomosis for biLarj’ obstruction To save the liver from an 
irretriev'able loss of function I should have urged operation for the 
first patient when the jaundice relumed, and the formation of a 
new anastomosis between the bile ducts and the gastro-intestinal 
tract. In obstructive jaundice theoperatore.xpects to find dilated 
or thickened bile ducts That he may find empty atrophic ducts, 
useless for purposes of anastomosis, is shown by the above 2 
cases With o^truction of ihe ureter two things ntny happen 
If the obstruction is complete and permanent, urinary e.xcrction 
ceases and degeneration, atrophy, and permanent loss of func 
tion of the kidney occurs If the obstruction is partial or mi ct 
imttent, the typ® urinary excretion may be modified, but the 
pehns of the kidney and the proximal portion of the ureter u-u 
ally show marked dilatation and hyperplasia Similar cb m 
occur in glandular organs having ducts For example, In: 1 . n 

of Stetio’s duct has been used toarrest the function of the jMr , ,j 

gland This secondary loss of function is not generalh .ii.j.ie 
dated m regard to liver. These cases illustrate that 1 i.u a 



ARTERIOVENOUS COMMUNICATION BETWEEN THE 
FEMORAL ARTERY AND VEIN. INCREASE IN SYMP- 
TOMS, HEMORRHAGES AND THREATENED GAN- 
GRENE FOLLOWING THREE OPERATIONS INCLUD- 
ING LIGATION OF THE FEMORAL ARTERY AND OF 
THE VEIN. QUADRUPLE LIGATION AND EXOSION 
WITH GREAT IMPROVEMENT; SECONDARY TROUBLE- 
SOME VARICES RELIEVED BY SCLEROSING INJEC- 
TIONS 

Ctte XII. — C D, male age tnentythrec jears In 1923 when the 
patKHt «as sixteen jears old an automatic pistol he «as carrying in his front 
irouvr pocket discharged the bullet passing through the left thigh An 
artcriovenoua ancuotnt formed for nhieh an operation was done A year later 
the leg -kas s'xollen and cyanotic and a hemorttvagic ulcer had formed at the 
junction of the irud lie and lower third of the leg At a second hospital two 
0|Kraiinns were performed with increase in the symptoms and four hemor 
riagri from the ulccn of the leg hat-e occurred In November 1923 the 
patient entered the Temple University llospiial The left leg was greatly 
swollen cyanotic, and ulcerated There was marked pulsation extending from 
the middle of the thigh to the toes The patient had been unable to walk 
upon the leg since the second operation The left border of the heart was 
2 5 cm lateral to the midelavicular line the right !>order about 12 mm 
lateral to the right sternal tine The apex beat was in the fifth interspace 


artcnovcnou* van* lictwcen femoral artery and vein excised Evidence 
found of previous ligation of femoral artery proximal to the opening and of 
the femoral vein divlat to the opening The leg which was almut three times 
the normal tire had reduced one half at the completion of the operation 
The patient had an uncomphcsird convalescence and was discharged on the 
tenth diy after operation In May 1930 the patient returned complaining 
of pam and swelling in the legvonexenwn dweto large varicose veins There 
was no evidence ol an arteriovenous communication Under sclerosing injec 
tions of I ichloridc of mercury and quinine and urethane without confinement 
to led the condition has rapidly unproved and as you now observe the 
pa"m IS aWt to walk aliout without dacomfort and the leg although 
pigmented is free from swelling 

Comment This case well illustrates operative errors not 
infrwiucnll) made m treating arteriovenous communications, 

ia-9 



C01IMUVIC\TION OP ARTERV ANT) V’ETN laSi 

from a failure to appreciate the h>dfod>Tiamics of the condition 
Side to side arteno\enQus communications result m dibtation 
of the communicating veins with or Miithout the production of 
a true or false intcr%envng sac Endothelium from the \em soon 
lines the communicating channel so that coagula mthin the 
sac or in the dilated \eins arc unusual There is httle tendency 
toward spontaneous cure The artenoienous fistula causes a 
marked fall in blootl pressure and a decrease m pulse rate (Bran 
ham s bradj cardia) These factors together inth the greatly 
increased capacity of the dilated veins result in a compensatory 
increase m the total blood lojume and an enlargement of the 
heart as is well shovrn m this patient Fiom the larger fistulas 
a dilatation of the heart which progresses to mjocardial failure 
IS not unusual Lanche and Stub have shown that even after 
closure of the fistulous opening the enbrged heart docs not re 
turn to normal It is evident therefore that the abnormal 
communication should be eliminated as soon as possible to pre 
vent senous damage to the heart An end to end commumca 
tion of an after> and vein lying m the direction of vascular flow 
IS not however followed by enlargement of the vein or artery 
nor does it appear to produce a strain upon the heart This 
type rarely results from accident The local symptoms of a 
side to side arteriovenous communication are a thrill and bruit, 
which arc most intense during systole and directly over the site 
of the lesion 1\ hen the fistula is clovcrl by digital compression 
there IS a tr-inucnt rise m blood pressure and fall m pulse rate 
Wood removed from the tributarj veins shows of course a rela 
lively high oxygen content the aflcctedhmb increases greatly 
m «izc The temperature of the part is higher than normal 
near the fistula andlowerdislallj The veins greatly dilate and 
thicken fhcir valves become incompetent and they carry a 
marked pulsation to the Jingere or toes ^ ary ing degrees of 

pam are present and as the normal arculation is reversed by the 
forcing hack of the v cnous blood mtheveins degenerative and 
librolic changes occur and may result m ulceration hemor 
ihage nccrosu and gangrene If as m the patient presented 
the arterj is ligated proximal to the anastomosis arterial blood 

V l 0 — ^81 



Fig 526 —Cjsc XU ^^nwKnenoojwnimaniMiion from gunihot nound 
of ihe thigh, the dark area itluetraiing the enormou» melJing of the leg following 
ligation of the femoral arter)- and «ein A. Fhe residual saelling from varicose 
veins after radical excision of the aneur)sm. and B, ihe hnaJ condition, after 

injecting sclerosing solutions oito the veins 
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from a failure to appreciate lheh)drod}namicsof the condition 
Side to side arterio%enous communications result in dilatation 
of the communicating \eins with or without the production of 
a true or false intcncnmgsac Endothelium from the \em soon 
lines the communicating channel so that coagula within the 
sac or in the dilated \ eins are unusual There is littJe tendency 
toward spontaneous cure The artenosenous fistula causes a 
marked fall m blood pressure and a decrease in pulse rate (Bran- 
ham s brad>cardia) These factors together mth the greatly 
increased capaaty of the dilated \ans result in a compensatory 
increase m the total blood solume and an enlargement of the 
heart as is well shown in this patient From the larger fistulas 
a dilatation of the heart which progresses to mjocardia! failure 
IS not unusual Lanche and Stub have shown that even after 
closure of the fistulous opening the enlarged heart does not re 
turn to norma) It is evident, therefore, that the abnormal 
communication should be eliminated as soon as possible to pre 
vent serious damage to the heart An end to end communica 
tion of an artery and vein Ijingm the direction of vascular flow 
IS not however followed b) enlargement of the vein or arter>, 
nor does it appear to produce a slram upon the heart This 
tjpc rarcl) results from accident The local symptoms of a 
side to side arteriovenous communication are a thrill and bruit, 
which arc most intense during s> stole and directly over the site 
of the lesion \\ hen the fistula is closed bj digital compression 
there IS a transient rise in blood pressure and fall in pulse rate 
Blood removed from the tributar> veins shows of course a rela 
tivcl) high o^^gen content The alTectetl limb increases greatly 
in size The temperature of the part is higher than normal 
near the fistula and low cr tlistallj The veins greatly dilate and 
thicken their valves become incompetent and thej carrj a 
marked puKuion to the fingers or toes \ar>ing degrees of 
pam are present and as the normal arcuhtion is reversed b) the 
forcing back of the venous blood in the a^ins degeneratne and 
(ilitcvtvc cbawscs ocewv wwd wa> lesull in wlceTation hemor 
rhage necrosis and gangrene If as in the patient presented 
the artcrj is ligated prosimal to the ariastomosis arterial blood 

V i JO— St 



Fir S26— Ca«XIf Amrwenooscommunicatien from pinshot ^ound 
of th« thich, the dark, area illu»i rating the enormous spelling of the leg foIlo«lRg 
hgation of the femoral artery and sein A, The residual snellmg from >-aneose 
^-elnB after radical excision of the aneur)-8m, and B, the final condition, after 
Injecting Klerosing solutions into the 'eins 



F.e 527 -Case XII Digram of arte^o^enous a 



COJUIUMCATION OF ARTERY AVD VErV IzSl 

{Tom a failure to appreciate the hjdrodjnamics of the condition 
Side to side arteno\enous communications result m dilatation 
of the communicating terns with or mlhout the production of 
a true or false intervening sac Endothelium from the tern soon 
lines the communicating channel so that coagula within the 
sac or in the dilated veins are unusual There is Lttle tendency 
toward spontaneous cure The artenovenous fistula causes a 
marked fall in blood pressure and a decrease m pulse rate {Bran 
hams brail) cardia) These factors together Witth the greatly 
increased capaaty of the dilateil veins result in a compensatory 
increase in the total blood volume and an enlargement of the 
heart as is well shown in this patient From the larger fistulas 
a dilatation of the heart which progresses to itijocardial failure 
IS not unusual Lanche and Stub have shown that even after 
closure of the fistulous opening the enlarged heart does not re 
turn to normal It is evident therefore that the abnormal 
communication should be eliminated as soon as possible to pre 
vent serious damage to the heart An end to end communica 
tion of an artery and vein l}ing m the direction of vascular flow 
IS not however followed b> enlargement of the vein or artery, 
nor does it appear to produce a strain upon the heart T^s 
tjpe rarel> results from accident The local symptoms of a 
SI Ic to side arteriovenous communication are a thrill and bruit, 
which are most intense during s> stole and direct!) over the site 
of the lesion \\ hen the fistula is closed b) digital compression 
there is a transient rise m blood pressure and fall in pulse rate 
BIoo 1 removed from the tnbutar) veins shows of course a rela 
tivel) high ox)gcn content The affected limb increases grcatl) 
in size Ihc temperature of the part js higher than normal 
near the fistula ami lower distalK Ihc veins greatly dilate and 
thicken their valves become incompetent and the) carry a 
marked pulsation to the fingers or toes ^a^)^ng degrees of 
pain arc present and as the normal arculalion is reversed bj the 
forang back of the venous blood m the veins degenerative and 
iibrotic changes occur and maj result in ulceration hemor 
thage necrOMs and gangrene If as in the patient presented 
the aner) is hgated proximal to the anastomosis arterial blood 

VOL l^-8l 
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entering the arten’ by collateral channels distal to the openint' 
passes in the line of least reastance, back into the veins throu''h 
the false opening and returns to the body The limb, therefore, 
is continuously bled of arterial blood, the veins continue to en- 
gorge, and the venous circulation is largely blocked Ob%-iously 
the tendencj’ toward gangrene is increased by the ligation A 
single proTimal ligation of the invoked arter}*. therefore, should 
never be used. The ligation of the vein distal to the opening is 
also without merit, owing to the widespread venous anasto- 
moses 

The prognosis of the condition without operation is unfa- 
vorable. WTiile rarely with a small fistula spontaneous closure 
may occur in the early months, the tendency is to enlargement 
of the opening, progressive erobatrassment of circulation, and 
finally death from failure of the dilated heart The perforation 
of a small aneurj-sm of the base of the aorta info the contiguous 
descending v ena cava may even be followed by death from cere- 
bral change in seven to nine days 

The ideal treatment of an arteriovenous communication is 
to separate the artery- and vein, carefully close the two openings 
by suture, and to interpose a layer of Lving soft tissue between 
the vessels to prevent recurrence. Matas suggested that the 
opening be e.xposcd by an indsion in the vein, closed by suture, 
and the edges of the opening in the vein finally united Another 
method is to resect the involved portions of the artery and vein 
with end-to-end arterial and venous anastomosis As a rule 
these more ideal methods are difficult or not \crv leasible in 
the individual case, and the usual operative treatment has been 
a quadruple ligation of the arterv’and vein, the lisatures bein^ 


has given satisfactory results and. as Makins has emphasuei 
there is less danger of gangrene when the \ ein as well as the artery 
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IS ligated than ^\hen the arler> alone is tied It should be re 
membered that the climmation of a fistula maj preapitate 
cardiac decompensation from overdistention of an alread> di 
latcd heart so that the surgeon dunng the course of the opera 
tion should be prepared for a prompt > enescction to remo\ e the 
excess of blood which has accumulated m the bodj dunng the 
period of existence of the fistula As the diastolic pressure in 
creases after closure of the fistula prolonged care to present 
secondary mjocardial strain is also adxisablc 

To axoid infection and possible secondary hemorrhage three 
months if possible should elapse after closure of the original 
wound before the operation is attempted At times to axoid 
delay, a granulating wound surface ma> be sterilized as we ha\e 
previously described by a saturateil solution of zinc chloride 
exased and the operation then completed w ithout infection and 
with little delaj 

The possibility of residual disabiht> from the great dilata 
tion of veins and their incompetent \al\cs is well illustrated m 
this patient Sclerosing injections here proved \cr> helpful 
To obliterate varicose veins we have for a number of ^ ears used 
with satisfaction a I 1000 solution of bichlonde of mercury If 
not over 10 cc (0 1 Gm « gram) of the bichloride arc used 
at one tunc no ill effect from the mercur> is to be expected 
Unless leakage outside of the vem occurs the injection is pain 
less and the sccon larj local reaction is mild m character For 
the larger veins I cc of a 1 100 solution of the bichlondc maj 
be injcctcl under protection of elastic bands For huge veins 
the quinine urcthnne solution (qumme h>drochlonde 0 26 
urethane 0 13 clisiilled water to make 2 cc ) is a more xxiwerful 
coagulant but produces a more intense sccondaiy reaction 
! rom 0 25 to 2 cc arc mjcclcil 




HYPEREXTENSION OF HAND AND FINGERS FROM A 

burn, correction by a single pedicled skin 

AND FASCIAL FLAP FROM ANTERIOR ABDOMINAL 

■WALL 

Case Xni— Ml'S M K , age thirt> t»o >ears In February 1929 while 
working in a laundry the left hand and forearm were caught m an automatic 
electric presser producing a third degree burn involving the dorsum of the 
hand and forearm This injury resulted in a broad keloid scar extending from 
the upper third of the forearm to the fingers By cicatricial contraction the 
hand and fingers were hyperewtended at a right angle to the forearm the 
wrist was fixed two fingers were partially d sloeated \\ith the exception of 
limited moicmcnt m the little finger the patient coufd not move the fingers 
A limited degree of abduction of the thumb was present In September 
1929 excis on of the scar w ith plastic sliding of the adjacent skin reduced, but 


Fig S2S — Case \III Single pedicled flap from abdomen to hand for de 
form ly and d slocation of two fingers due to the deep scars from a burn 

dd not overcome the deform t> Ry persistent elastic traction the wrist 
becanc straight and 20 to 30 degree extension and flexion were obtained 
There was no motion in the jiroximal joints of the fingers and the hand re 
mamc I useless as far as work was concerned In April 1930 the scar was 
exciieif in I a large t road flap pe licicd almve raised from the upper abdomen 
and sutured ovxrr the difect The flap united perfectly and the pedicle of the 
flap was divided in alwut ten days 

Comment —Deep burns mtoKing ihc bick of the hand are 
not unusua\ in laundresses, who hate their hands caught be 
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tween the heated rollers of a mangle. The extensor apparatus 
of the fingers and hand usually is involved and the joints may 
be invaded. The elasticity of a large thick pedicled flap from 
the abdomen ma}’ be utilized to replace the destroyed tendons, 
restoring bj' its elasticity crtensor power to the fingers Ue 
ha%e also seen motion return even to the small opened joints of 
the fingers under such a flap. In this case the extensor tendons 
were not destroyed, but were unable to properly function under 
the scar. 



PIGMENTATION OF THE FACE FROM THE INSTILLATION 
OF ARGYROL IN THE CONJUNCTIVAL SAC 

Caie XIV —Mias M G age t*n>ty-on« years had a r ght sided dacrj o 
cystitis at the age of s * which was treated by incision and the instillation of 
argyrol After se>eraf days a large daiV staifl was oli^r\ed on the lower Ud 
which has persiMed without apparent change for the past fifteen years 



Fig S2') — t av \1S IllostralinK the p gmmtation of the sVin ol the lace 
from |1 e use of argyrol in the treatment of dacryocystitis 

Comment This palyent wtth the large bluish pigmentation 
of the right loner lul illusirairs the danger from instillation of 
silver prcpirations into the conjuncti\al sac or in wounds about 
the face Ihc oT>thzed sihcr ma) be permancntl) fixed m the 
skin anti subcutaneous tissues The patient gives the appearance 
of a chronic bhek esc K> tattooing with certain destructive 
chemicals which already has been tried in this case, the super 
ficial particles mnj be remosed and the mtcnsity of the dis 
colontion reduced The pigment however lies deep m the 
subcutaneous fascia and for complete obliteration of the stain 
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we infiltrate the subcutaneous tissues with a 1 per cent solu- 
tion of procaine, excise the pigmented portion of the skin of the 
lower lid and, with mde undercutting to a%oid tension or e.x- 
tropion, slide the adjacent skin margins o\er the pigmented 
subcutaneous tissue and unite them by interrupted sutures of 
fine horsehair. To axxjid the lachrx'mal duct we will not attempt 
to e.xcise the deeper pigmented tissues 

Xo!e . — Part of the stitches were removed on the third day 
and part about the sixth day, and a nonpigmented linear scar 
remained. 



CLINIC OF DR JOHN H JOPSOV 


Db Norman S RoTiisaiiLD Assocute Surgeon, 
Gradvue HosriTAt, UvnTBsm op Pen'ns\xvama 


OPEN SAFETY PIN IN FOURTH PORTION OF DUODENUM 
This patient Y S , ten fnonths old was referred from the 
Che\alicr Jackson Bronchoscopic Clinic of the Graduate Hos 
pital with the history of ha\inR ‘ swallowed an open safety pin 
on July 30, 1928 The open pm went on down the throat and 
her mother noticed some redness around the eyes, as though 
there nas vime slight discomfort m swallowing the object A 
physician was consulted who suggested a “dry diet," which 
would probably help in the passage of the pm This was of no 
avail Hve days after the accident an x ray examination re 
vcaledwhatwasdiagnoscilasan opensafely pm m the stomach 
about one inch abov c the nav cl This diagnosis w as made from 

films showing the anteroposterior vievr only At weekly inter 
vaU X ray examinations were made shownng the pm m the same 
position No symptoms developed except cough and the child 
seems to be perfectly normal and healthy The child was then 
sent to Dr Jackson with the above diagnosis 

X Ray examination on ‘September 24 1928 at this hospital 
by Dr J (i Cohen rcvealcil an open medium sized safety pm 
in the duodenum just at the duodenojejunal junction the clasp 
pointed ccphalad and the spring caudad 

On ‘'cptcmbcr 26 1928 Dr Cohen reported * I xamination 
made today reveals the safety pm to be practically m the same 
identical position as examination of the films shows that were 
made August 4 192S el ewhcrc These findings would indicate 
that there has been no change in the position of the pm since 
the first examination (I ig S30) 

«*<Q 
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On September 28, 1928, under ether anesthesia, an upper 
right rectus incision 2| inches in length was made into the 
peritoneal cavity.' The stomach and transverse colon were 
lifted upward, the duodenum was located and the pin palpated 
in its distal portion just proximal to the duodenojejunal flexure 
The first portion of the jejunum was drawn forward and to the 
left, a thin veil of peritoneum was disnded at its base to partly 


Fig SJO — *-Ka>-sc4ial«> pu» in Ihe duodenum 

mobilize it, the pin was coaxed downward by gentle manipula 
tion into the jejunum, 3 to 4 mches below its junction with the 
duodenum. The pin was then snapped shut m the unopened 
bowel, its closed end pressed against the wall of the intestine 
A fine linen purse string suture was inserted into the w all at this 
point The wall was niched over the pm, which was extracted 
with forceps and the purse string suture tied Another trans- 
verse line of fine hnen suture was applied over the opening m the 
bowel The abdominal wound was closed without drampn-f. 




OPEN SAFETY PIN IN DLODENUII Ijpi 

Postopcrati\e con\ alescence was uneventful and the patient 
was discharged fifteen daj s after operation 

Three points may be stressed First, repeated a: raj examina 
tion m two planes, anteroposterior and lateral were necessarj 
to determine the exact location of the pm Although it was 
thought to be m the stomach before admission to this hospital 
this was definitely cxcludetl bj our xraj examination, and its 
correct position determined Second the longer an object, as 
apin remains in theintestinal tract thcgrcateristheprobabilitj 
of U causing ulceration and perforation This is cspeciallj true 
if It IS lodged This is a real danger, as Dr Jackson stressed in 
this case Third the removal of the pm should be done through 
the jejunum if the pm be in the duodenum because of the diiTi 
cult) of approach to, and exposure of the duodenum m Us re 
tropentoneal portion and the possibility of a duodenal leakage 
resulting from an opening m this region 
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On September 2S, 1928, under ether anesthesia, an upper 
right rectus incision inches in length was made into the 
peritoneal canty. ■ The stomach and transverse colon were 
lifted upward, the duodenum was located and the pin palpated 
in its distal portion just proximal to the duodenojejunal flexure 
The first portion of the jejunum was drawn forward and to the 
left, a thin veil of peritoneum was drnded at its base to parti}- 



mobilize it, the pin was coaxed downward b} gentle manipula- 
tion into the jejunum, 3 to 4 inches below its junction with the 
duodenum The pin was then snapped shut m the unopened 
bowel, its closed end pressed agamst the wall oi the intestine 
A fine linen purse string suture was inserted into the wall at this 
point The wall was mtied o\er the pin, which was extracted 
with forceps and the purse string suture tied .\nother trans- 
verse line of fine linen suture was applied oxer the opeD,n„ m th'* 

bowel. The abdominal wound was dosed without draina-'c 


OPEN SAFETY PIN IN DLODEN'UII 
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Postoperative convalescence was uneventful and the patient 
was dischargev! fifteen dajs after operation 

Three points may be stressed First, repeated x ray examina 
tion in two planes anteropostenor and lateral, were necessaiy 
to determine the exact location of the pm Although it was 
thought to be in the stomach before admission to this hospital, 
this was definitely excluded b> our x ra> examination, and its 
correct position determined Second, the longer an object as 
a pin remains in the intestinal tract, the greater is the probabilitj 
of It causing ulceration and perforation This is espeaall} true 
if It is lodged This is a real danger, as Dr Jackson stressed m 
this case Third the removal of the pm should be done through 
the jejunum if the pm be m the duodenum because of the diffi 
cult) of approach to, and exposure of the duodenum in its re 
tropentoneal portion and the possibilit) of a duodenal leakage 
resulting from an opening m this region 




CHRONIC EMPYEMA TREATED BY THE MULTIPLE STAGE 
(KELLER) METHOD 

Tms patient B B nineteen years old was transferred from 
the JacLson scr\Tce with the following medical history Four 
years ago patient had pneumonia which was followed by an 
empyema of the left pleural cavity Two years later she de 
\ eloped an empy ema ncccssilalis pointing in the third interspace 
1 inch to the left of the sternal border Resection of the eighth 
rib posterior axillary hne was performed then How long it 
drained the patient is unable to say 

On examination the patient is a thin white female weighing 
72 pounds the picture of a vnetun of long standing suppurative 
process The chest is badly deformed with a marked retraction 
of the left side Thoracotomy scar at left base Sntenotly a 
draining sinus in the third interspace 1 inch from the left sternal 
border I xpansion of the left chest is practically absent Tac 
tile fremitus absent posteriori) and over lower half of antenor 
chest Percussion note over left lung flat except at left upper 
iTitcnot portion which shows dull tympany (comptessetl lung) 
Breath sounds absent over flat area Harsh bronchovesicular 
sounds o\ cr compressed lung Right chest show s dull percussion 
note harsh bronchos csicuhr breathing and many rales from 
apex to base Posteriorly below the angle of the right scapula 
IS xn area of either con*oltdation around a tcrmitial bronchus or 
a omall canty The heart is markedly displaced to the right 
Ihc apex is found in the fourth interspace the right border is 
1(1 cm to the right of the midstcrnal line The left border could 
not be iktcrmmcd Muscle quality toxic no irrcgulanti no 
murmurs pulmonic second <ound accentuated 

Mxiominal examination shows slighth enlarged In er prob 
al Ii ami It) 1 Ihc kidnevs and «plecn could not be palpated 
i he lingers an<l toes w cre markedly clubbed 

The btoo 1 count showcxl a moderate anemia while the unne 
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was negati\ e. A smear from the sinusof the emp) ema necessitatis 
showed nonhemolytic streptococcus and Bacilli cob. 

ar-Ray Gemination by Dr, J, G Cohen was as follows' 
“There is an empyema of the left pleural cas-ity with ver>' marked 
thickening of the pleura, compression of whatever lung structure 
there is left, mostly in the upper lobe, and dcMation of the heart, 
trachea, and mediastinum to the nght. There is also probably 
a purulent bronchitis of the right tower lobe bronchi There is 



Fie 531— Chronic emp>enia Wore operation The hr .n i- m the rieht 
side of the chest 

a section of the nb renio\cd from the ninth nb j)o»ii.norly in 
the midaxiUary line, approximately 6 an in length I here is a 
small amount of air present also m the lower portion ot the left 
pleural ca\ity There is a swellmg just to the leit of the lower 
Mrtionofthe sternum, which has probably resulted in jti osteo- 
myelitis of the sternum, but which we cannot demonstrate 
roentgenologically (Fig 531). 
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This t>-pc of chronic nontuberculous cmpjema has been 
treated bj us by the method desenbed b> Col W F Keller 
It IS a graded operation, combining the ad\antages of this tj-pe 
of operation v.nth open treatment of the infected ca\Tt> , Carrel 
Dakin sterilization, plus blood transfusion hehotherapj , etc , 
as indicated 

It IS done in multiple stages The first stage consists of re 
section of one or two nbs in the posterior axillarj line with ex 
ploration of the empjema cavity Pockets are broken through 



I ijj SlI — Tht Ira nagr lulw an 4 O^kin tulirs in the caMl) 


anil allowed to drain into the mim ca\it> Tubes are inserted 
into the ciMt> and the ca\it> is dakmizctl (I ig 532) Smears 
and cultures arc taken at mterv-aU and when the bacterial count 
his fallen to a low level and the patient s condition is favorable, 
the seconil stage operation u peefotmed Thts oawasls, of kht 
resection of the nbs which form the roof of the cavitj, removing 
from 6 to 8 cm of each nb The muscles covering the nbs are 
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first dissected free by a cun-ed incision of the o%erI)ing tissues 
and the edges of the skin are sutured over these muscles to pro- 
tect them, lea\-ing the cavity erposed The ca\-ity is then packed 
with Dakin gauze This is remold in forty-eight hours, Carrel- 
Dakin tubes are inserted, and dakinization is again started 
This is continued until bacterial count is again low’ Blood 
transfusion and other appropriate measures are used as indicated. 
2 :-Rays are taken at various times to give additional informa- 
tion as to lung expanrion and sinus ojntraclion The third 
stage consists of the release of the muscles, freeing the skin which 
has been sutured to the muscles, and decortication of the lung 
in some cases The muscles are allowed to drop into the caxity 
and are sutured to the lung if possible. The skin is closed with 
but a single rubber tube drain. 

At times this technic has to be modified The second stage, 
the resection of the ribs forming the roof of the cavity, may 
ha\e to be done at two or more sittings because of the condition 
of the patient. All the operations are started under local anes- 
thesia and are usually supplemented with gas and ox}’gen 
Blood pressure estimations are made at frequent inter\ als dur- 
ing the operation 

On April 1, 1929, the first stage was performed The ninth 
nb in the posterior axillar)' line xvas resected and a large amount 
of pus evacuatetl The old anterior sinus was e.xplored by probe 
and found to communicate with the main ca%-ity One fenes- 
trated rubber tube was inserted into the caxity 

On June 8, 1929, the sixth, sexenlh, and eighth nbs were re- 
sected for a distance of 6 cm in the lateral area The muscles 
were retracted and the skin sutured over the muscles This 
protects them from infection and fibrosis The cavity was 
treated by dakinization 

Figure 533, x-ray examination on August 21 1929, after the 
injection of a sodium iodide solution and with the patient in the 
erect and Trendelenburg position, showed a chronic empyema 
cavity in the left chest, being about 20 cm long and about 3 
cm in the transverse diameter and 4 cm in the horizontal di- 
mension The parietal pleura over the entire left lung was veiy 
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thick I here Ind been a very nntniilc dccrn’^c in its M7 c since 
the vrcNious cximinition 

On Sqitcmhcr 2\, }929, the rtmaining iiorlion of the roof of 
tJic cavity w IS rcmo\c<l the muscles released the Iun;t jnrtnlly 
decorticated an<I the «km free*! from the muscles and sutured 
One ruhher tulicdrain «as uscel Tlie patient reacted \crj well 



■ ■If Sn II • Tri> Mm II t>< 7nnl>f nt <rK (> < iio>i rifln«<r 
l»ri ni ( tir civil> cci ti a r 

from the o|)efatiin hut r(mainc«l in the hospiinl until the 
( hristmas hnhda}s sljc Ind a small smiis at the site of dram 
nKcwithvrr> little discharRc 

Mie imnncd on ^l>rll h ami on April 14lh the small 
fistuhus tract rennimn}; n the driimf^e opening; was cxa«cd 
and the wound sutnrid ihe wound heatcil without romphea 
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first dissected free by a cun'ed indsion of the o\erIjing tissues 
and the edges of the shin ate siUuced over these muscles to pro- 
tect them, leasing the easily exposed The casity is then packed 
with Dakin gauze This is teraos-ed in forty-eight hours, Carrel- 
Dakin tubes are inserted, and dakinization is again started 
This is continued until bacterial count is again low Blood 
transfusion and other appropriate measures are used as indicated 
A:-Rays are taken at sarious times to gis-e additional informa- 
tion as to lung expansion and sinus contraction The third 
stage consists of the release of the muscles, freeing the skin which 
has been sutured to the muscles, and decortication of the lung 
in some cases The muscles are allowed to drop into the cavity 
and are sutured to the lung if possible. The skin is closed with 
but a single rubber tube drain. 

At times this technic has to be modified. The second stage, 
the resection of the ribs forming the roof of the carity, may 
has e to be done at two or more sittings because of the condition 
of the patient All the operations are started under local anes- 
thesia and are usually supplemented with gas and oxj'gen 
Blood pressure estimations are made at frequent intervals dur- 
ing the operation 

On .■\pnl 1, 1929, the first stage was performed The ninth 
tib in the posterior a-xillarj- line was resected and a large amount 
of pus esacuated The old anterior sinus was explored by probe 
and found to communicate with the main ca\ity One fenes- 
trated rubber tube was inserted into the ca%-ity 

On June 8, 1929, the rixth, seventh, and eighth nbs were re- 
sected for a distance of 6 cm in the lateral area The muscles 
were retracted and the skin sutured over the muscles This 
protects them from infection and fibrosis The ca\Tt\ nas 
treated by dakinization 

Figure 533, x-ray examination on August 2! 1929, after the 
injection of a sodium iodide solution and wnth the patient in the 
erect and Trendelenburg position shoned a chronic empyema 
carily in the left chest, being about 20 cm long and about 3 
cm in the transserse diameter and 4 cm in the horizontal di- 
mension The panetal pleura oxer the entire left lung nas xeiy 
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ihicL There had been a very notable decrease m its size since 
the pievious examination 

On September 23, 1929 the ranaioing portion of the roof of 
the cavity was removed the muscles released the lung partially 
decorticated and the skin freed from the muscles and sutured 
One rubber tube dram was used The patient reacted \ ery n ell 



F g S3J — Th s X ray ^ as taken in the Trendelenburg pos t on The lower 
port on of the caMty exmta ns air 

from the operation but remained m the hospital until the 
Christmas holidays She had A small sinus at the site of dram 
age w ith \ er> Uttle discharge 

She retuined on Apnl 6 l030 and on April 14th the small 
fistulous tract remaining at the drainage opening was exased 
and the wound sutured The wound healed without comphea 




CITROMC EMPYEMA TREATED B\ EELLER METHOD 1299 


tion and the patient was discharged on May 11th (Figs 534, 
535) 

It IS well recognized that m these cases of chronic nontu 
berculous empyema that the rompressed lung will rarely expand 
because of the dense adhesions and that obliteration of the cavitj , 
with or without preliminary and ointinuous sterilization is the 
only method of cure There are of course several w ell recognized 
standard methods of accomphshing this end The method we 
have briefly sketched entbraang the pnnaple of operation in 
several stages graded to the strength of the patient and per 
mitting discontinuance at any time, is of life saving importance 
I or a full appreciation of the problem and the methods employed 
to meet it one should stud> the coninbutions which Col Keller 
has made on tbs subject 




CARCINOMA OF THE COLON TREATED BY THE 
MIKULICZ TECHNIC 

Case I— Male forty years, transferred from the service of Dr George 
Morris Piersol, with chief complaint of weakness He stated that fi\e months 
liefore admission he had taken some epsom salts and had a watery stool con 
taming blood This was not repeated and no medical aid was sought A 
month later he suffered an attack of gnppc from which he never entirely 
recovered Two weeks after the grippe and because of the weakness, he con- 
sulted a physician A peptic ulcer was suspected and he was placed on a 
diet for three weeks There was no improvement With exertion he com- 
plained of dyspnea and vertigo and a tightening sensation m his abdomen 
In the past three months he has had intermittent diarrhea There is no 
history of loss of weight 

Physical examination revealsa well nourished male, who is exceptionally 
pale The al>dommal examination reveals a hypcr>cnsitive area m the epi 
gastric region, but no palpable tumors After the bowels had been cleansed 
by purgatives and enemas a tumor mass was palpable m the upper portion 
of the umbilical region a little to the right of the midlme The blood count 
was hemoglobin 55 per cent, red Uood cells, 4 000 000 The stools were re 
pratedly positive for occult blood The xray examination revealed a car 
einoma of the transverse colon m the midportion Repeated blood counts 
showed a progressive anemia, other laboratory findings were negative 

The history of diarrhea and the progressive anemia made one consider 
the diagnosis of tumor of the large intestine m the ascending or transverse 
colon, which was vended by the x ray dndings (Fig 536) 

After the customary preparation and colonic irrigations for two days, the 
first stage of the Mikulicz operation was performed on April 1, 1929 In all 
our cases the bowel has been resected after mobilization as part of the first 


vessel 

Twenty four hours after this operation the patient developed acute 


twelve Hours Ihe intake and the output from the stomach were carefully 
measured and m order to prevent alkalosis normal saline, 1000 cc , was given 
hypodermically every six hours After twenty four hours the distention and 
vomiting had ceased Small quantitica of water were given and retained 
The Juilt luie vat chmpfd aad «((Adr3«iT after forty eight hours 

Tlic piticnt s general condition was excellent 






CARCINOMA OF THE COLON TREATED BY THE 
MIKULICZ TECHNIC 

C«se L— Male, fortj >ears transferreJ from the service of Dr George 
Nforris Piersol, ^.ith chief complaint of«eakness lie stated that fi\-e months 
before admiss on he had taken some epsom salts and had a watery stool con 
taming blood This was not repeated and no medical aid was sought A 
month later be auffeted an attaeV ot grippe (rout which he never entiretj 
recovered Two weeks after the grippe and because of the weakness he con 
suited a physician A peptic ulcer was suspected and he was placed on a 
diet for three weeks There was no improvement With eicertion he com 
plained of dyspnea and vertigo and a tightening sensation m his abdomen 
In the past three months he has had intermittent diarrhea There is no 
history of loss of weight 

Physical exaramatiQn reveals a well nourished male, who is evceptionally 
pale The abdominal examination reveals a hypersensitive area in the epi 
gastric region, but no palpable tumors After the bowels had been cleansed 
•* ■’ portion 

sd count 
•• were re 

d a cat 

cinoma of the transverse colon in the midportion Repeated blood counts 
showed a progressive anemia, other laboratory findings were negative 

The history of diarrhea and the progressive anemia made one consider 
the diagnosis of tumor of the large intestine, in the ascending or transverse 


vivsei 

Twenty four hours after this operation the patient developed acute 


iweive Hours Ihc intake and the output from the stomach were carefully 
measured and in order to prevent alkalosis normal saline, 1000 cc was riven 


■ >. 1 ,.111 a geiiiidi (.uiiUKion 


was excellent 
sjot 
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Paul's tube ^as remo%«l in sit dajs Bowel mo\ements were occurnng 
daily through the proxiinal loop Daily imgatiOns of the bowel were made 
Two weeks after the first stage a Dnpujtren's clamp was applied to the spur 
and in five da>s it was destroyed Sit weeks after the first operation closure 
of the colostomy was performed “There was slight leakage from the wound, 
w hich had been adequately drained Four days later f he patient had bowel 
movement pir rectum The dischaige from two small smusts in the wound 



Fig S36 — Showing the involved portion of (he transverse colon 


metastasis The patient remains in periect health and has been examined 
recently m this dime 

Case II.— Female, age fifty-seven years, was admitted to the service of 
Qr H L Bockus with the chief complaint of diarrhea Patient stated that 
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she was well until two >ears ago.wbeoshe had several rather se%ere hetnor 
rhages from the bowel Some weeks later she had another hemorrhage, fol 
lowed by diarrhea Diarrhea was associated with gripping pam and has 
persisted until the present time She has Bse to eight mos-ements a day 
associated with seserc burning No severe hemorrhage had occurred since 
the onset of the diarrhea She has not lost any weight Examination re- 
vealed a fairly well nourished female, showing a moderate anemia The 
abdomen showed no evidence of obstruction by way of distention There is 
a small, hard movable tumor palpable just above Poupart’s ligament on the 
left side There are no palpable inguinal nodes There is no evidence of 
malignancy elsewhere 

Laboratory examinations showed a moderate anemia the urine negative 
the stool plus four for occult blocnl » Ray examination revealed a filling 
defect at the rectosigmoid junction, this corresponding to the palpable 
mass in the abdomen 

All the unobstructed tumors of the bowel receive castor oil followed by 
enemas on the two following dajs as part of the preoperative preparation 

The first stage of Mikulica was performed on August 10 1928, under gas 
and oxygen anesthesia The liver was found to be negative for metastasis 
The lymph nodes m the mesosigmoid were enlarged and firm After well 
mobihaing the bowel the sigmoid and mesentery were resected The tumor 
partially obstructed the lumen Refore removal however, the peritoneum 
was closed and sutured to the bowel wall A Paul tube was inserted into 
the proximal loop of bowel while the lower loop was cloved by a purse string 
suture 

Thirteen days later a Dupuytren clamp was applied to the spur and 
removed in six days when the spur had been cut through Two days follow- 
ing there was a bowel movement per rectum This has been noticed fre- 
rjuently after destruction of the spur Daily' irrigations of the bowel with 
normal saline were resumed and one month from the first operation the 
second stage of the Mikulica was performed The prolapsed portions ol the 
tiowel were resected along with the scar tissue of the wound The bowel 
edges were brought together by interiujited sutures of catgut This line of 
sutures was reinforced by sutures bringing serosa to serosa The peritoneal 
cavity was then opened and the liowel dropped back The peritoneum was 
then sutured and the wound cIoi,ed draining the fascial space Her recovery 
was uneventful and the patient was discharged three weeks after final 
operation 

Pathologic diagnosis Adenocaronoma 

. This patient has shown some evidence ol metastatic involvement of the 

^ liver for the past three months and exhibits loss of weight She must be 
classified as probable recurrence 

Case ni —Male age fifty nine years admitted to Dr Jopson’s service 
with ihc history that for the past year and a half he has had attacks of ah- 
dominal pain associated with vomiting and obstipation These attacks occur 
^ ^ about once a month Pants are severe, lasting for a few minutes then fol 
lowed by a rumbling sensation in tbe lower abdomen, which brings relief 
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Pain occurs m both sides, formerly tbe left, lately in the right The abdomeo 
becomes "hard” during the attacks The last attack started five days before 
admission and uas setere, associated tilth heart burn and vomiting, ahich 
gave relief However, the pain persisted Patient has vomited vanable 
amounts daily The vomitus is biotia and sour, never fecal Red bloody 
stools were noted occasionally Tarty stools frequently follow attacks H,'* 
physiaan stated that he has been suffering with stones in the bladder and had 
1 pet cent sugar in bis untve and 180 blood suf;ar two >ears ago 

Phvsical examination on admission revealed a well-developed male, 
abdomen scaphoid, no masses palpable Peristalsis active but not hyper- 
active The abdomen is somewhat tender to palpation The evening of the 
day of admission the patient became distended, the distention was more 
marked on the right side, which came up under the hand m waves and felt 
like distended cecum 

This subacute obstructioii responded to repeated high compound enemas 
and the patient's condition permuted studies to be made The abdomen 
became flat and flaccid A amall hard sensitive mass could easily be detected 
m the upper left quadrant 

Laboratory examination showed negative urine, normal blood sugar and 
normal blood s-Ray findings were as follows First examination failed to 
see banum enter any portion of tbe large bowel Second examination, after 
a compound enema, the barium filled the dilated rectum, where it is distinctly 
delayed and slowly fills the area about 3 inches above the crest of the ilium, 
in the descending colon Patient examined twenty-four hours later, after 
the barium by mouth, showed an obstruction in the descending colon, no 
barium being noted m the rectum Ptev*ious films taken at another hospital 
and diagnosed negative show the same deformed lower portion of the descend 
mg colon This emphasioes the importance of repeated x ray studies m 
order to confirm the diagnosis of a tumor of the large bow el 

tie was operated upon on October 28, 1927, and a large napkin ring 
tumor of tbe descending colon 4 inches below the splenic flexures was found 
The liver was negative for metastasis The first stage of the Mikulic* opera- 


Case IV— Female, age thirty nine years. 
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of Dr G M Piersol '‘ith the history that for the past jear she has been 
very constipated and has had sewtal attacks of loner abdominal pain associ 
ated nith tomiting Four weeks before admission she had a severe attack of 
pain m the lower left quadrant associated with vomiting The pam was 
very sevvre, colicky m character and required narcotics for relief The 
vomiting continued for four dajs The patient failed to regain her strength 
after this attack Two daj-s before admission she had a second attack of 
lower left quadrant pam with distension and vomiting Pam was not so 
severe as in previous attack but moved from the lower left quadrant to the 
umbilical region where its greatest intensity is at present Patient has been 
olisfmately constipated for over a) ear and she has lost 7 pounds m the >car 



Fig 537 —I Ray show mg the site of the acute obstruction at the rectosigmoid 

Physical examination revealed an undernourished anemic and some 
wlat toxic appetnne white female who has the definite odor of acetone on 
her breath The abdomen is markedly distended and tympanitic H>per 
peristalsis is present The temperature pulse, and respirations are normal 
The urine was nrgativ-c while the leukocyte count was 16 350 

Figurc537 x ray examination byflatplateand barium enema was reported 
as follow s abdommvl film shows very marked distens on of the entire large 
bowel and some of the coils of the small bowel with distinct dilatation of the 
descending colon Barium enema showsd latation of the sigmoid and terminal 
descending colon There is an abrupt stop near the junction of the sigmoid 
and de«cemlmg colon We are dealing with an al solute obstruction at this 
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Pam occurs in both sides, formerly tbe left, lateiy in the right. TheabdoniEi 
becomes "hard” during the attacks TTie last attack started d4>s before 
admission and s^3s severe, assoaated with heart bum and vomiting, «bidi 
gave relief However, the pain persisted f^tient has vomited varuble 
amounts daily The vomitua is brown and sour, never fecal Red bloody 
stools were noted occasionally Tarry stools frequently follow attacks fbs 
phjsican stated that he has been suffenng with stones in the bladder and bad 
1 percent sugar in his urine and 180 blood Sugar two ) ears ago 

Physical examination on admission revealed a well-developed male, 
abdomen scaphoid, no masses palpable Peristalsis active but not hjpei 
active The abdomen is somewhat tender to palpation The evening o( tie 
day of admission the patient became distended, the distention was more 
marked on the right side, which came up under the hand in waves and felt 
like distended cecum 

This subacute obstruction responded to repeated high compound eneiras 
and the patient's condition permitted studies to be made The abdomen 
became 8at and flaccid A small hard sensitive mass could easily be detected 
in the upper left quadrant 

Laboratory examination showed negative unne, normal blood sugar and 
normal blood X Ray findings weie as follows First examination failed to 
ae« barium enter any portion of the large bowel, .^cond examination, titer 
a compound enema, the Wrmm filled the dilated rectum, where it is cliatinctlv 
delayed and slowly fills the area about 3 inches above the creat of the iliuni, 
in the descending colon. Patient examined twenty.foiir hours later, liter 
the barium bv mouth, vhowed an obstruction in the descending colon, no 
barium being noted in the rectum Previous films taken at mother hospital 
and diagnosed negative show the same deformed lower portion of the descend 
ing colon This emphasizes the importance of repeated » ray studies m 
order to confirm the diagnosis of a tumor of the Urge bowel 

He was operated upon on October 28, 1927, and a large napkin 
tumor of the descending colon 4 inches below the splenic flexures was found. 
The liver was negative for metastasis The first stage of the Mikuhca opcra- 


is relieved by the passage of lotestuial content and gas through the site 
of the incomplete obstruction, was present in this case 
Pathologic diagnosis Adenocaicuioma 
This patient remains well at the present tjme 

Case IV.— Female, age thirty-nme jeare, was admitted to the service 
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wth colicky pain It is now wdl recognized that tumors of the 
large bowel from the cecum to the splenic flexure normall) give 
the history of diarrhea assoaated with a progressiv e anemia and 
those below the splenic flexure, constipation with or without 
anemia 

While we have perfoimcd the llikuhcz operation m each 
case because we feel that the extrapentoncal resection lessens 
the possibility of a penlomtis We appreciate that primary 
cecostomy followed by resection anastomosis wall unquestion- 
ably lessen the period of hospitalization In Case IV we would 
at the present time believe it better judgment to perform a 
cecostomv as the first step, and thereby relieve the obstruction 
The choice could then be made as to resection and suture or 
Mikulicz technic m treatment of the tumor generally speaking 
IVhile the former is the popular procedure, there is much to be 
said in favor of the Mikulicz procedure m the non obstructed 
type We have employed it for some years with much satis 
faction 

One point in the technic is that immediate removal of the 
tumor mass takes place after loops of bowel have been sutured 
together and the peritoneum sutured to the bowel This re 
moves any possibihty of recurrence of the growth in the wound 
from prolonged contact with the original tumor *1 he degree of 
mobilization and the extent of resection we employ is equally 
as free as if we proposed to proceed with immediate anastomosis 
by suture 
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‘The study of the history and rumination of the patient suggeitt i 
chronic obstruction in the fower bo»el, nhich has recently become compfelt 
The history sho«8 repeated attada, dunng the last >ear, of abdominal pan, 
colicW> in nature, accompanied by sonuting and assocuted »ith oiarW 
constipation. Four neelis ago she apparent!) had a temporar) compW 
obstruction similar to present attacL, which )ielded to medical treatment. 
Present attack fi%-e da)S in durateon asiiociated «ith repeated somiim; 
marked abdominal distension, \isibte peristalsis in the distended coils h\-prr- 
pcn^talsis on auvultation. constipation, at] pointing to a Ion intestinal ob- 
struction The barium enema I think confirms this diagnosis and locales the 
obstruction at the junction of the sigmoid and descending colon Operation 
uill, in all probabilil), be necessary I would adMse first, tuo high-compound 
enemas with three-hour inter\'als, (o see if temporary relief can be obtained 
(( successful, patient can be better prepared for ordeal of operatinn, sbidi 
will probabl) be a two- or ihtee-siage one, if growth be present and perini’s 
of remoral, and if metastasis is not present, otherwise, colostom) should be 
performed If one or both of these compound enemata are not successful, 
operation should be proinptl) performed, preceded b>' gastric Usage srd 
h)podermocl)sis or intrasenous glucose or saline, or both ” 

The enemas were not successful and the patient was operated upon at 
midnight, Januar)' 31. 1923 Under gas and o'ogcn anesthesia a left Kcttis 
incision was made into the peritoneal cant) The napkin-rmg groath in 
the descending colon was located and dchrered into the wound The large 
liowel protimal to the obstruction was distended and appeared like i diw 
tended balloon. Gamps could not be applied to it because of the size and 
fear of tearing It was brought onto tbe abdomen and punctured, fortu- 
natel). It contained onl) gas After it had emptied itself, clamps were 
applied and the hrst stage of the Mikwilicz operation was performed The 
patient went into profound shock on the table and further exploration of the 
aUiommal casnt) was not permitted She responded from the shock and her 
condition gTaduall) improsed Sixteen da)s later Dupu>-tren’s clamp was 
applied to the Spur and »ix djjs Uter it was completely de^t^o^ed The 
closure was periorrneJ twelx-e da>s MIer and the wound healed without any 
leakage Pathologic diagnosis ad^itocarcinoma 

The subsequent history of this patient is 0 / great interest She was 
operated upon b> Dr Jopsonatibe FresbsXenan Ifospital in June, 1928, fora 
carcinomatous c»st of the left ovary, and in February , 1929, ai the Graduate 
Hospital for a similar lesion in tbe right ovary Following the last operation 
i-ra) treatments were insHluled examinations of the abdomen on these 
occasions showed ample lumen of the resected bowel and no evidence of 
recurrence at that point Her present condition js excellent and from the 
report of her physician there is no esadenoe of the return of malignancy in 
the abdomen. 


— Cases I and II presented the chief sjmptoms 
of diarrhea and anemia, whDe the obstructive cases presented 
constipation as their s>niptoro of longest duration assoaated 
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SO CALLED ‘ SUBACROMIAL BURSmS” 

TiiE affection usually designated subacromial bursitis is a 
\cr> common one and presents a distinctive clinical picture, but 
fails to be recognized by the majority of general practitioners 
Its presence should be considered m every case of acute or chrome 
pain and stiffness of the shoulder Often the pam extends to the 
elbow or to the hand and fingers in the form of a brachial neu 
talgia The most common cause of brachial neuralgia is sub 
acromial bursitis In cases of brachial neuralgia or neuritis due 
to other causes the arm can be freely abducted at least passively 
if not actively In bursitis abduction and internal rotation of 
the arm arc always limited or painful or both The maximal 
pain is usually located over the outer aspect of the low er part 
ot the deltoid muscle Tenderness as a rule limited to an area 
no larger than a stiver quarter dollar is located at some point 
just beneath the antenor edge of the acromion process In 
the great majority of the cases presenting marked symptoms a 
calcareous deposit is present at the site of the localized tender 
nesa This deposit can be shown by roentgenograms which must 
be taken cither stercoscopically or eUe in both positions of ex 
treme inward and extreme outward rotation of the humerus 
otherwise many deposits will fail of detection 

In two earlier papers' * 1 have discussed the etiology, symp 
toms diagnosis and treatment of this affection at considerable 
length and wall not repeat those details today 

The calcareous deposit in these cases very exceptionally 
may rupture into the bursa but I have never seen one at opera 
tion other than on ux or undiec tJba cif xV/t yajK-^-p.-rraVcft 
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SO CALLED ‘SUBACROMIAL BURSmS" 

The affection usually designated subacromial bursitis is a 
very common one and presents a distinctive clinical picture but 
fails to be recogniaed b) the majonly of general practitioners 
Its presence should he considered m ever> case of acute or chronic 
pain and stiffness oi the shoulder Often the pam extends to the 
elbow or to the hand and fingers m the form of a brachial neu 
ralgia The most common cause of brachial neuralgia is sub 
acromial bursitis In cases of brachial neuralgia or neuritis due 
to other causes the arm can be freely abducted at least passiv ely 
if not actively In bursitis abduction and internal rotation of 
the arm are ahva>s Lmited or painful or both The maximal 
pain is usuallj located over the outer aspect of the lower part 
of the deltoid muscle Tenderness as a rule limited to an area 
no larger than a silver quarter dollar is located at some point 
just beneath ihe anterior edge of the acromion process In 
the great majority of the cases presenting marked symptoms a 
calcareous deposit is present at the site of the localized tender 
nesa This deposit can be shown bj roentgenograms which must 
be taken either «tcreoscopicaUy or else m both positions of ex- 
treme inward and extreme outward rotation of the humerus, 
otherwise many deposits will fail of detection 

In two earlier papers * I have discussed the etiology, symp 
toms diagnosis and treatment of this affection at considerable 
length and will not repeat those details toda> 

The calcareous deposit in these cases \er> exceptionally 
may rupture into the bursa but I have never seen one at opera 
turn otbiic th.vx on. w. <k w/lac ti* vcwiw. x/. Wie sxq/nispinatus 
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SO-CALLED “SUBACROMIAL BURSITIS” 

The aflection usually designated subacromial bursitis is a 
very common one and presents a distinctive clinical picture, but 
fails to be recognized b> the majonty of general practitioners 
Its presence should be considered m ev cry case of acute or chronic 
pain and stiffness of the shoulder Often the pain extends to the 
elbow or to the hand and fingers in the form of a brachial neu 
ralgia The most common cause of brachial neuralgia is sub 
acromial bursitis In cases of brachial neuralgia or neuntis due 
to other causes the arm can be freel> abducted at least passively 
if not actively In bursitis abduction and internal rotation of 
the arm arc alwa)s limited or painful or both The maximal 
pam IS usually located over the outer aspect of the lower part 
of the deltoid muscle Tenderness as a rule limited to an area 
no larger than a silver quarter dollar is located at some point 
just beneath the anterior edge of the acromion process In 
the great majonty of the cases presenting marked symptoms a 
calcareous deposit is present at the site of the localized tender 
nesa This deposit can be shown by roentgenograms which must 
be taken cither etereoscopically or cUe in both positions of ex 
treme inward and extreme outward rotation of the humerus 
otherwise min> deposits will fail of detection 

In two earlier papers' * I have discussed the etiolog) sjTnp 
toms diagnosis and treatment of this affection at considerable 
length and will not repeat those details todaj 

The calcareous deposit m these cases very exceptionally 
may luptute into the bursa but I have never seen one at opera 
tion other than on in or under the tendon of the supraspinatus 
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musde The majority of writers, through faulty obsenition, 
describe the position of (he deposit as being in the bursa or in the 
bursal wall. It is most important for jou to remember that the 
deposit is always outside the bursa — beneath its floor — other- 
wise you are apt to miss hnding it in the cases you subject to 
operation. I belie\e theleaon wluch gives rise to the sjTnptoms 
is in the tendon rather than in the buisa because in many of the 
operative cases the bursa is found entirely normal. 

Many of the writers on bursitis ascribe the lesion to a minor 
strain or injura* which causes a rupture of a few fibers of the 
supraspinatus tendon with the formation of a blood clot in which 
the calcium is deposited, but I believe the deposits as a rule are 
quiescent in their formation due to a tendonitis. local necrosis of 
tendon, and calcification produced by oft repeated occupational 
traumata squeezing the supraspinatus tendon between the tu- 
berosity of the humerus and the acromion process or acromio- 
clavicular ligament In my opinion, the deposit antedates the 
trauma which often inaugurates the symptoms which may be 
mild or %icious in onset and may pursue either a chronic or an 
acute course. 

Mild s)mptonis maj' persist for many years An acute pri- 
mar}' attack or an acute exacerbation in a chronic milder case 
is commonly but not invariably followed in a few weeks to a few 
months by spontaneous absorption of the calcareous deposit 
probably due to the increased blood supply ol the acute inflam- 
mation. I have had a number of these deposits under observa- 
tion for years and I have never seen one disappear spontaneously 
in the absence of acute dinical sj-mptoms 

The treatment of these cases may be either operative or 
nonoperative Patients anxious to return to work at the earliest 
possible date usually elect operative treatment Women who 
object to an unsightly scar and prefer enduring a few weeks of 
pain and disability select nonoperative treatment PracticaUy 
all patients ultimately recover irrespective of treatment or lack 
of it but their nonoperative rearvei}' may be delayed for months 
or years 

I have discussed the operative treatment of excision of the 
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deposit m my Joimei papets and today I want to demonstrate 
to you a patient treated without operation 

This patient is now forty-eight years of age She came to me 
four years ago at the suggestion of her husband who is a pbys 
ician to have a small fibroma removed from her left axilla under 
local anesthesia Because of a little difficulty she then had m 
abducting her left arm to expose the axilla she explained that 
she had been having a toudiof rheumatism in her left shoulder 
for the previous two years She almost never had any spon 
taneous pam when the shoulder was at rest but efforts at ele 
vation and internal rotation of the arm were a little restricted 
and were somewhat painful in the shoulder region Other 
movements were entirely free and painless She has continued 
to have the same symptoms m the left shoulder up to the present 
time On examination of the shoulder four years ago she 
exhibited the same area of tenderness she has today just beneath 
the acromion process at the greater tuberosity of the left bu 
merus 

I made a diagnosis oI buratis and made arrangements for 
roentgenograms to be made of both shoulders the following day 
I have found that about one out of every three patients having 
unilateral symptoms will show deposits in both shoulders The 
pictures m this instance revealed bilateral deposits They were 
shown to the patients husband and he reported to the patient 
concerning them before she returned to my office hen she 
did come in next she brought her husbands mother and his 
sister with her and stated she believed they both had the same 
trouble They both had seen several physicians but no one had 
suggested bursitis Skiagrams of their shoulders proved posi 
live lor calcvreous deposits Three patients m one family hav 
mg bursitis simultaneously illustrate how veo commonly this 
affection occurs 

This patient never had any symptoms in her right shoulder 
prior to Tnday Tebruary 7 1930 On that date she stood 
on a chair to remove a heavy framed picture from the wall 
In casing it to the floor she strained both shoulders She slept 
very little that mghl because of pain in both shoulders Pain 
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in left shouJdergraduaUysubsidedand disappeared in three days, 
but pain in right shoulder was progressir-ely worse and iept her 
awake all of Saturday nl^t. Sunday morning she called in Dr. 
Truman G. Schnabel and later in the day I saw the patient with 
him. 

pain then was absent in left shoulder, but was exquisite all 
the way from the nect to the band on the right side. She refused 
to permit any movement of the shoulder There was a small 
area of locahxed tenderness just below the front margin of the 
acromium process. The diagnosis of acute bursitis was obiious 
The arm was placed in a sling and instrucHons were gix'en a 
nurse to administer ample opiates to control the pain I saw 
the patient again on Tuesday, at which time she requested op- 
eration because her pain was iniolerable Hypodermics of 
morphine, honew, blunted (he pain, but provoked vomiting 
Thereafter codeine and aspirin were substituted with better 
results The pain was better on Thursday and spasm of the 
shoulder musdes had largely subsided On that diy Dr. W 31 
Brickner 0 / New Vock happened to be to Philadelphia and I 
asked him to see the patient with me Up to this time the pa- 
tient's arm bad been held in rooderatc abduction b>- a fat piUow 
placed between the arm and side of the chest Dr Bnckner 
applied a loop of towels from the head of the bed around the 
patient’s arm just abeme the elbow to bring the arm into wider 
abduction "nie follornng day, Friday the pjin was much less 
severe and 1 could elevate the arm straight upward from the 
shoulder mlh very little increase m pain Thereafter the arm 
was allowed to hang at her side, but was brought into full ab- 
duction for a moment twee daily lo combat contractures 0 / the 
shoulder muscles which might otherwise ociur Unfortunately 
this patient’s spue was not suffiiientJj' dexible tu permit her 
to bend over and touch the floor with her linger tips while stand- 
in" with knees fully extended, or we would have had her carry 
out that painless maneuver to secure full abduction as de- 
scribed by Dr A £ Codman oJ Bi^ton 

By Saturday the patient had zmprov e<l so much that she w as 
able to go to a roemgenrfo^t to have putures taken o( both 
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shoulders Unfortunately the roentgenograms of four jears ago 
had been lost but judging by the records of her case there has 
been no change in the appearance of the two separate deposits 
m her left shoulder (Fig 538) hut the single deposit in her right 
shoulder was considerahly larger as sbowji by the picture (Fjg 
539) taken on February IS 1930 

Two weeks after the onset of acute symptoms pain had com 
plctely disappeared from the right shoulder but movements of 



fg 538 — Two dcpos I* n lett si ouldcr Pel ruarj IS 1950 

the arm csiicciall) c)tv Uion or internal rotation caused pam 
In the next three weeks all movements became free and prac 
tically painless Todaj as she expresses it she barely feels 
my abnormality in the extremes of internal rotation and ab 
duction on the right side On the left side she has moderate 
pain while the arm is bang earned cither upward or downward 
through the 65 to 80 degree arc of abduction Circumduction 
t f tl c arm at shoul ler level causes the most distress but it is 

\OL o — 85 
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Fig —Right shoulder hUrch 4 1930 



Fig 542 —Right shoulder March 14 1930 


1316 JOHN" BERTOX CARXETT 

not ver^’ severe Subsequent roentgenograms (Figs 540-542) 
disclose gradual absorption of the deposit in the right shoulder. 
By exercising the imagination one can detect the barest trace 
of the deposit in the films of JIarch 25th. but even that trace 
had disappeared ten days later. The deposits in the left shoulder 
remain unchanged 

This case demonstrates several points characteristic of so- 
called "bursitis ” The deposit in the right shoulder nas known 
to have been present nearly four years before it caused any 
symptoms whatsoever A slight trauma then precipitated an 
acute attack. In the reported cases, other than mine, roent- 
genograms had not been taken prior to the attack and it was 
assumed in each instance that a mild trauma simDar to the one 
in this case had tom a few fibers of the supraspinatus tendon 
with the formation of a small hematoma and early deposition 
of lime salts— the latter being found when the first pictures 
were taken some days after the injurj' My custom of having 
both shoulders roentgenographed even when all the sjmptoms 
are confined to one shoulder reveals many cases of deposit m 
the s>inptomless shoulder and in many of them s>Tnptoms have 
first developed following a trivial injurj- as in this pahent 

In my experience spontaneous absorption of a deposit only 
occurs after an acute attack as in this patient's nght shoulder 
The physiotherapists who have reported cases of absorption of 
deposits under diathermia treatment, all ignore the possibility 
of spontaneous absorption and give the entire credit to diath- 
ermia In a considerable experience with diathermia I find 
it commonly eases pain temporarily, but I am convinced it does 
not hasten absorption I have had it tned on sjTnptomless de- 
posits without benefit The diathermists must cause absorption 
of quiescent deposits before th^’ can substantiate their claims 
of causing absorption of deposits giving acute sj-mptoms 

This patient’s left shoulder is a tiTical example of long con 
tinned — six years — mild ^•mptoms without alteration m the 
deposits during the past four jears 

I have recently operated on a case of parathyroid tumor with 
hi"h blood caidum with toss of bone calaum That case suggests 
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the possibility of administenng the active hormone of the para 
thyroid to expedite or cause absorjihon of calcareous deposits as 
they Xsould probably yield more readily than the bones to a 
blood calcium hunger 
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CHRONIC ANAL SPHINCTERISMUS AS A CAUSE OF 
CONSTIPATION 


Undue tightness of the anal sphincter is a frequent cause of 
chronic constipation This fact is commonly mentioned in 
text books on Proctologj , bat it is not sufficiently emphasized 
It is a rare c\cnt for a general practitioner to gi\e any thought 
to the possibility of constipation being due to a tight sphincter 
AIj own attention was first directed forcibly to the impor- 
tance of sphincterismus jears ago in a senes of patients with 
acute painful fissUre m ano on whom I dilated the sphincter under 
nitrous oxide anesthesia The dilatation not only cured the 
fissure but corrected the constipation of many jears duration 
I then sought for any subjective symptoms which might jndi 
catc that constipation was due to an abnormally tight sphincter 
and found two that are fairly constant It is very seldom that 
patients \olunteer statements as to these two symptoms but 
appropriate questions promptly ehot the desired information 
Practically all of them take cathartics or diets that result in a 
soft mushy stool and they then ha\e no difficulty in expelling 
the stool Tlie two characteristic sjTnptoms result when thej 
haxc neglected their usual precautions The first symptom is 
their feeling of a firm mass just withm the sphincter which they 
ha\c difficult) in expelling The second prinapal sj-mptom is 
the diminished caliber of the constipated stool These two sjTnp 
toms arc the outstanding ones indicative of the constipation 
being due to a tight sphincter but on questioning one or more 
additional s) mptoms mi) be found in some instances A small 
percentage of patients ha\c learned to aid the expulsion of the 
stool after it has started through the sphincter by fingers applied 
m a stroking moxement from the coccyx toward the anus thereby 
exerting pressure on the stool through the soft tissues An oc 
casional patient gixes a history of repeated impactions in which 
he has Ind to insert a finger into the rectum to break up the stool 
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before it coiiJd be passed Many patients state that experience 
has taught them that if tbdr first efforts at erpuJsion of the fecal 
mass felt low in the recinm are futile then further efforts rviil 
prove useless and they resort at once to an enema. 1’erj* ex- 
ceptionally a patient srith the most marked degree of sphtncter- 
ismus states that he is never able to pass anything except a liquid 
stool and frequently or always resorts to enemas Some patients 
give a hiitory’ of pain or of blood streaked stools indicative of 
past or present fissure in ano 

All indixaduals pass a small calibered stool when (he feces 
are soft, bat when the feces are \eiy hard and firm the patient 
with a light sphincter passes a stool of lessened caliber — about 
the diameter usually of bis thumb or etceplionaljy of his middle 
finger In a few of these patieois the stool is broken up into small 
balls The usual cause of the narrow ribbon-shaped stool for- 
merly ascribed to cancer ot the rectum is a tight sphincter 
Only in the esceptional instances of early cancer confined to 
the anal canal does cancer cau*e that t>’pe of stool 

Ph>’siologi#.ts tell us that the sausage shape of the stool is ac- 
quired in the sigmoid uhere the feces are usually retained until 
the}' pass into the rectum and create the desire to go to stool. 
Any one at all familiar uith rectal examinations is well aware 
of the fact that the finding of feces in the lower rectum m the 
absence of any desire to go to stool or cx'en shortly after defeca- 
tion IS a yery common cx'enl Furthermore a large quantity of 
feces in the rectum assumes the shape of a bad rather than a 
sausage This is shown by skiagrams as neU as by the palpating 
finger In my opinion the sausage sha[)c of the stool is deter- 
mined by the sphincter and the tabber of the stool b) the con- 
sistetiC}’ of the feces ami the tightness ol the sphincter Either 
soft feces or a tight sphincter will result in stools ot smad caliber 

The subjective symptoms oi (1) difficult} of c'{>eUiRg feces 
which can be felt in the rectum and (2) the passage oi small 
calibered finn stools should be substantiated b\ the objectne 
finchng of a tight sphincter before ascnhmg constipation to this 
cause. Digital examination b) means of a well-)ubnca,ted gloxeil 
finger by an examiner fanuhar with the normal (onus r,t this 
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muscle promptly discloses the undue spasticity characteristic of 
sphincterismus Existing fissure or a slight scar from a presnous 
fissure IS often found as assoaated fissure is a common cause of 
sphincterismus and a tight sphincter predisposes to fissure In 
man> cases however no irritative lesion can be found to ac 
count for the sphincterismus Some of my pediatnc fnends tell 
me that constipation due to a light sphincter and relieved bj 
stretching the sphincter is a frequent finding in children and ev en 
in joung babies I have gained the impression that a tight 
sphincter in childhood is a common cause for dilated colons 

I always warn a patient that constipation is due to manj 
causes and that m his case there may be other co-etistmg causes 
hut that so long as the tight sphincter persists he is bound to 
have constipation irrespective of the correction of any other 
causes I advise vigorous manual dilatation m these cases and 
It IS astonishing how commonly every vestige of constipation 
disappears 

Rectal cases should not be given an enema the day of opera 
tion nor a laxative the night before If any cathartics are given 
Ihcj should be administered the second night before operation 
I prefer gradual dilatation requinng five to fifteen minutev 
under gas oxygen anesthesia rather than an abrupt divulsion 
the sphincter The amount of force required to dilate a sphincter 
\ arics consnlerabl) as between a feeble old woman and a vigorous 
>oung athlete It is difficult to dcscnbe to you the amount of 
dilatation to be emplojed Except m those of feeble muscu 
laturc the tendency is to ihlate too little rather than too much 
Anj evidence of the muscle to contract on the fingers calls for 
more dilatation A muscle which tends to wink at >ou after 
removing 5 our fingers from the rectum is inadequately dilated 
With complete dilatation >ou should be able to pass four fingers 
up to the vacintt> of the metacarpophalangeal joints into the 
inus without meeting muscular resistance It is ver> rarely that 
i proper!) dilated muscle ever requires a second dilatation It 
IS probable that stretching ruptures a large number of terminal 
mrve fibers and thercbv lessens the likelihood of recurrence of 
the sphincterismus 
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before it could be passed jrany patients state that ctperience 
has taught them that U th«r first efforts at expulsion of the fecal 
mass felt Ion* In the rectum are futile then further efforts vri’l 
prove useless and they resort at once to an enema Veij' ex- 
ceptionally a patient tt-ith the most marked degree of sphincter- 
ismus states that he is nex'er aWe to |U5S an>lhjng except a hquid 
stool and frequently or always resorts to enemas. Some patients 
give a histof}’ of pain or of blood-streaked stools indicative of 
past or present fissure in ano 

i\]l indixiduals pass a small catibered stool xihen the feces 
axe soft, but nhen the feces arc very bard and firm, the patient 
with a tight sphincter passes a stool of lessened caliber —about 
the diameter usuallj of his thumb or exceptional!)' of hu middle 
finger In a few of these patients the stool is broken up into small 
balls The usual cause of the narrow nbboa-shaped stool tor- 
merly ascribed to cancer of the rectum is a tight spluncter 
Only jn the exceptional instances 0 } early cancer confined to 
the anal canal does cancer cause that Ijpe of stool 

Physiologists tell us that the sausage shape of the stool 1$ ac- 
quired in the sigmoid where the leces are usual!)' retained until 
they pass into the rectum and create the de^l^e to go to stool 
Any one at all familiar with rectal examinations is well aware 
of the fact that the finding of feces in the lower rectum in the 
absence of am desire to go to stool or e\en short)}- after detcca- 
tion ts a xer)' common event Furthermore a large rjuantit) of 
feces in the rectum assumes the shape of a ball rather than a 
sausaffc This is shown b>' skiagrams as well as by the palpating 
fin**er In my opinion the sausage shape i>f the ••tool is detei- 
iraned by the sphincter and the laldier oi the -tiH)} bx the con- 
sistenc) oJ the feces and the ughtnes-. «t the sphincter Either 
soft feces or a tight sphincter will result in stools oi small caliber 

The subjeclixe ssimpbims of tD diliuult) ot expelling leces 
which can be felt m the rectum and the passage oi small 
cflliberctl firm stools dioifid be sUlwtantiateTi b\ the objeitixe 
finding; of a tight sphincter before asenbine loiistipation to this 
cause Digital e.xanunalion bv means 0 ) j wdl lubmated gloxed 
fmger b) an examiner tomihar with th< normal tnnus oi this 



ANAL SPHTNCTERISMUS AS CALJSE OF CONSTIPATION I323 

Another striking case was a man of fifty four years of age 
who had had lifelong constipation He had taken palliative 
treatment for hemorrhoids for twenty years On the death of 
his proctologist he came to me for bleeding hemorrhoids For 
the previous three years he had taken seven compound cathartic 
pills every night He had a very tight sphincter I forced him 
into operation which consisted of forable dilatation of the 
sphincter and excision of hemorrhoids He was given rmneral 
oil for twfo weeks and when last seen five years later he had not 
taken any cathartic I ascribe the cure of his constipation to the 
sphincter dilatation rather than to the hemorrhoidectomy 
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The milder grades of a tight ^hinctcr may be treated by 
harnng the patient himself empI«Q' a Kelly conical metal rectal 
dilator for three to five nunotes once or twice daily. The worst 
possible method of treating these patients is to administer 
cathartics by mouth to o\-crcoine the effects of a tight sphincter 
distant some 20 or 30 feet. Nourishment is ntshed through the 
intestinal canal too rapdly to be properly digested and ab- 
sorbed One noteworthy case of this t>-pe was a woman thirty- 
five years of age who was referred to me by a very good inferrdst 
for operation for incomplete jrrtestinal obstruction. The patient 
had been operated upon for extra-uterine pregnancy ten years pre- 
\iousIy and it was assumed that peine adhesions had narrowed 
the intestinal lumen She had been constipated for filtecn years 
and in recent years had been taking powerful cathartics For 
the preceding fi^■e years she never had a men ement es’cn then 
except when she used an enema and she was m the habit of using 
several enemas dally to relie^'C the sensation of abdominal dis- 
tention. She coraplamed of constant borbojygnu and griping 
intestinal pains. ^Vithin the preWous six months she had fre- 
quent vomiting, bad begun to lose weight and was a nervous 
wreck. On examination. I found the tightest sphincter I ever 
encountered I bad to use considerable force to introduce my 
httle finger through her sphincter There was no evidence of 
any scar tissue and the comlnclion was due entirely to the con- 
tractured muscle I informed her physician of my nndings and 
c-xpressed the opmicoi that the underlvang cause of all her sjunp- 
toms was the tight sphincter and that her hjpcrperistalsis was 
due to cxcessiv e cathartics He doubted this point of view and 
wc therefore sent the patient for a gostro-iotesfinal roentgeno- 
logic study which proved to be negative for any evidence of 
obstruction 

After a most vigorous dilatation the patient was given mineral 
oil for one month and was permitted only one enema during the 
first week although she cbmored for more of them during the 
first ten days. She soon acquired a daily stool habit, lost all her 
obstructive symptoms, regained weight, lost her nervous ir- 
ritability. and had not taken a cathartic during the succeeding 
tno jears 



A CASE OF GYNANDROUS PSEODOHERHAPHRODITISH 
Tins colored child is fi\e years of age She has ne\er had 
an illness of any kind 

A few hours after the duld was bom the mother noted an 
abnormality of the ettemal genitals A small fleshy tab present 
at that time steadily grew larger until it now resembles a perns 
(Fig 543) Thus far the child has been reared as a girl, but the 



Fig S43 — Ilypcrtroph ed cUtonstimulaiing a petii* 

penis like ornament has begun to excite comment b> girl pUy 
mites The parents consulted Dr Felix M Katar and requested 
him to ha\c the question of sex deTimtel) determined lie sent 
the patient into the Graduate Hospital on the services of Dr 
John A Kolmer The latter requested me to lake charge of the 
child 

I found the pendulous pemlc structure has a slight grooie 
extending from the ghns to a penneal onfice from which unne 

U>5 
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perineal orifice for a short distance and has doubled back on it 
self and the catheter tip is protrading This behavior of the 
catheter indicates it has entered a vagina and not a hypospadias 
because the urethral onfice of a hypospadias is always contracted 
and in a five year-old child would probably not permit passage 
of a 15 F catheter and certainly would not permit the catheter 
to double back on itself as we see in this instance A similar 
effort to pass a catheter before operation would no doubt have 
led us to the correct assumption that this child is a girl 



I will now do an appendectomy to save the patient from 
possible future trouble before closing the abdominal masion 
To prevent future embarrassment 1 mil also amputate the over 
developed chtons just beneath the skin level and dose the sbn 
over It (Fig 544) 
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is erpelied The adjacent coofonnation does not suggest eithet 
labia or scrotum 

rih' own cTpericnce mth pscudohermaphrodites is rather 
limited, but I believe the case to be a male child with perineal 
hj-pospadias and bilateral oj-ptorchidism. A gj-necologist cf 
vast eTpenence m pseudohermaphroditism and a urolo^ 
were requested to e'camine the child and they both fully con- 
curred in my opinion 

I thereupon advised the parents there was no reasonable 
doubt as to the child being a boy and that henceforth he should 
abandon the long hair and dresses of girlhood 

The patents were not satisfied and demanded that measures 
be taken to ehminaie every doubt as to the question of set 
They were told this could only be done by means of an evpion* 
totj' Uporotomy and they insisted that this step should be tak« 
They had learned about true hermaphrodites and further r^ 
quested that if both testis and ovarv* were found that the fonnet 
should be excised so that the child could continue life as a 
The patient is now under nitrous-ovide-otygen anesthftis 
preparatory* to our carrying out the parents’ requests You 
will note there are no set characteristics in the general appear- 
ance of the child except for its braids of long hair Authentic 
cases of true hermaphroditism are exceedinglj* rare and I do 
not anticipate finding this patient i-» one 

The suprapubic median inoMon iliMbKes a bladder contain- 
ing enough urine to interfere with east eTplnration of the deep 
pelvis and I will therefore ask an interne to u^e a small rubber 
catheter to evacuate the bladder In the me.imime I am able 
to palpate a uterus tubes and ovanes -,,11 i.j 4 si2e unduly small 
even for a live-yc.if-old child Makin? liirthcr careful search I 
cannot find uny trace of testes or va-vi <lclerviitia \\ c are there- 
fore compelled to rev-jse our diagnosis au-l uuw hej ond all doubt 
declare this child to he a girl In other words .she ts a pseudo- 
hermaphrodite ol the gymandrous type 

The interne now calls our attention to the dimiuky he haa 
had in try-ing to cathetenae the patient The naniber 15 F 
soft rubber catheter which he attempted to pass <.n-cred the 



A CASE OF INTERCOSTAL NEURALGIA SIMULATING 

AN ACUTE INTRA-ABDOMINAL CATASTROPHE 

Irritation of the 5C\en lower pairs of the intercostal nerves 
causes pain and tenderness of the anterior abdominal wall 
Onl> a small percentage of physicians seem to realize that ab 
dominal pain and tenderness arc located m the abdominal wall 
Itself more frequently than in the viscera They commonly 
Ignore the abdominal wall and place the blame upon whatever 
\iscus underlies the area of maximum parietal pain and tender 
ness 

In earlier papers I ha\e desenbed in detail a few simple 
tests to demonstrate the parietal location of abdominal tender 
ness The usual method of palpation only when the maximum 
relaxation of the abdominal muscles has been obtained is apt to 
pro\e most misleading as to the location of tenderness Parietal 
tenderness is best demonstrated by palpation while the patient 
holds the abdominal muscles as tense as possible The tensed 
muscles prevent the palpating Angers from coming mto contact 
with the viscera and any tenderness thus revealed is necessarily 
parietal m location Parietal temlemess is usually due to inter 
costal neuralgia and usually affects all the layers of the abdominal 
wall In the presence of panetal neuralgia pinching of a liberal 
fold of abdominal skin and fat causes undue distress Excep 
tionally skm and fat hj-pcreslhcsia ma> he absent when the jial 
patwn test over tensed muscles reveals tenderness m the muscles 
Hcncc the palpation test is more reliable than the pinch test 

Depending upon the nerve or nerves invohcd abdominal 
intcrcosial neuralgia may simulate any intra abdominal affec- 
tion which has pain and tenderness among its outstanding sjnnp 
toms In earlier papers’ ** I havedreenbed how neuralgia very 
commonl> simulates acute or chronic appendicitis and acute or 
chronic gallbladder disease as well as gastric, colonic, and renal 

\ot_ 10—84 13 9 




A CASE OF INTERCOSTAL NEURALGIA SIMULATING 
AN ACUTE INTRA ABDOMINAL CATASTROPHE 

Irritation of the se\en lower pairs of the intercostal ner\es 
causes pam and tenderness of the anterior abdominal wall 
Only a small percentage of physicians seem to reabze that ab 
dominal pain and tenderness are located m the abdominal wall 
itself more frequently than in the \iscera They commonly 
Ignore the abdominal wall and place the blame upon whaleaer 
\iscus underlies the area of maximum panetal pam and tender 
ness 

In earliet papers I ha\e desenbed m detail a few simple 
tests to demonstrate the panetal location of abdominal tender 
ness The usual method of palpation only when the maximum 
relaxation of the abdominal muscles has been obtained u apt to 
proNc most misleading as to the location of tenderness Panetal 
tenderness is best demonstrated b> palpation while the patient 
holds the abdominal muscles as tense as possible The tensed 
muscles present the palpating fingers from coming into contact 
with the snsccra anil any tenderness thus resealed is necessarily 
parietal m location Panetal tenderness is usuall> due to inter 
costal neuralgia and usually alTccts all the layers of the abdominal 
wall In the presence of panetal neuralgia pinching of a liberal 
fold of abdominal skm and fat causes undue distress Excep 
tionsll) skm and fat h>'pcresthcbia may be absent sshen the pal 
palion test oser tensed muscio res cals tenderness in the muscles 
Hcncc the palpition test is more reliable than the pinch test 
l)ci->enihng upon the nerve or nerves involved abdominal 
intercostal neuralgia may simulate any mtra abdominal aflec 
tion which has pain and tenderness among its outstanding synnp 
toms In eatUet papers’ * * I have descnbtsl how neuralgia very 
commonly simulates acute or chrome appendicitis and acute or 
chronic gallbhildcr disease as well as ga^,tnc colonic, and renal 
Ic'.ions 
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As a rule irritative lemons affect only the sensory fibers of 
the lower intercostal nen'cs, but in very exceptional instances 
the motor fibers are also affected and then muscular rigidity will 
be encountered along with the abdominal pain and tenderness 
I* recently reported S cases of extensive abdominal pain, tender- 
ness, and rigidity in the absence of an intra-abdominal lesion, 
and I will now discuss a similar case with y ou 

This patient is a Hebrew salesman twenty-nine years of age. 
Until recently he has never had any illness Several weeks ago 
he developed xxigue pains in several joints His tonsils uere 
found to be infected and were remosed under local anesthesia 
twelTC daj’s ago. Later that day he had postoperative hemor- 
rhage and he was under ether that evening for two hours before 
the bleeding was finally checked by suturing the tonsil beds 
Two daj’s later, he had so fully recovered that at noon he was 
given permission to return to New York City the following 
day. 

At five o’clock that e\-emng (ten days ago) he suddenly de- 
veloped a severe pain which remained localized in the right lum- 
bar region about one hour and then extended oxer the entire 
abdomen, being most profound m the upper right quadrant He 
vomited sex-eral times The family physician, the laoTigologist, 
and an orthopedic surgeon, who xvas a rdatix’e, were summoned 
About midnight they asked me to see the patient 

The pain continued oxer xvhole abdomen, being most sex-ere 
in upper right The entire abdomen xvas ‘‘boardlike” with 
extreme rigidity in upper right quadrant Tenderness present 
over whole abdomen, being more marked on right than left and 
most marked below the ngbt costal margin Thus far the his- 
tory and examination indicated an acute perforation of a gastric 
or duodenal ulcer, but further examination cast doubt on this 
diagnosis 

The orthopedic surgeon. Dr SI B Cooperman, is familiar 
with intercostal neuralgia of the abdominal wall and before my 
arrival had found the tests for it positive I repeated the tests 
and found that when the patient add«i %’oluntarj’ tensing of the 
abdominal muscles his tenderness persisted over the whole ab- 
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domen Pinching the sVm and fat o\er the abdomen chest and 
buttocks ga\e evidence of marked hyperesthesia These find 
mgs— most marked m the right upper abdominal quadrant— 
indicated the presence of widespread panetal intercostal neu 
ralgia 

The abdominal pain and tenderness are entirely subpanetal 
m perforation in cases in which panetal neuralgia is absent and 
the latter is absent m the great majonty of perforation cases 
A verj noteworthi sign m perforation in the absence of neu 
ralgia consists in finding that the palpation tenderness eliated 
over the boardlike ngid muscles entirely disappears while the 
patient adds voluntary tension to hts involuntary rigid muscles 
There was no doubt as to panetal neuralgia being present in 
sufficiently acute form to account for this patient s pain and 
tenderness but v\c had to consider the possibility of a coin 
cident ulcer perforation 

There was no history suggestive of previous ulcer but ulcer 
perforation is not uncommon in the absence of preceding indi 
gestion 8> mptoms Repealed vomiting is generally regarded as 
a sign pointing to an intra abdominal lesion but I have en 
countered v*Dmiting so frequent)) m panetal neuralgia that I no 
longer regard vomiting as of any differential significance The 
patient woul 1 complain bitterly of pam in paroxysmal attacks 
and on two occasions he was asleep five minutes later The 
mlcrmittenl let up m pam was lar more suggestive of neuralgia 
than iif peritonitis 

Man) writers claim that acute ukcr perforation always 
causes immediate acceleration of the pulse but m) expencnce 
coinciiks with others that the pulse rale and temperature are 
usually normal dunng the first few hours after perforation, 
hence this patient s pulse rate of 50 and normal temperature 
could not be used as an argument cither for or against perfora 
tmn There was no diminution m the area of hepatic dulness 
such as commonl) but not invanabl) occurs from escape of air 
into tlic general ptnwneal civO) tollowawg pevforatiww AltnCist 
invanal ly p iticnts with iierforation hold the position in which 
the) he but this patient rolled from supine position on to his 
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side three times during the course of my abdominal examina- 
tion— a most unlikely occurrence in the presence of perfora- 
tion. 

The adipose tissue on this patient was very thin and the ir- 
regularities of contracted jnusdes were readily M'sible oa-er the 
abdomen. In addition, firmly contracted semtus magnus 
digitatioDs on both sides of the chest were \dsible and palpable 
I have never obser\-cd contractures of the serratus magnus due 
to an intra-abdominal lesion and their presence suggested that 
they as well as the ngiditj* of the abdominal muscles were due 
to an extra-abdominal ner\-c irritation. 

Intense abdominal rigidity is seldom encountered in intercostal 
neuralgia e.Tcept when the latter is due to basilar pneumonia 
or pleunsy. Physical examination of the chest was negative, 
but ne decided to send the patient into the Graduate Hospital 
for roentgenographic examination of the chest to determine 
the possibility of a pulmonary* embolus from the site of the tonsil 
operations This immediate examinatioo proved Regati\'e as 
did a physical esamination of the entire chest made by Dr. G 
M. Picrsol The total leukoc>te count was 18.600 and 90 per 
cent of them were poI>TnorpboneucIears. This count was com- 
patible with either perforation or infected tonsil beds Urin- 
alysis nas cntirelj" negutixT. 

After weighing all the exidence I expressed serious doubt as 
to any part of the sj'mptoms being caused by an intra-abdominal 
lesion of any kind However, a \isceral lesion of some variety, 
particularly ulcer perforation could not be absolutely exclud^ 
and I fully concurred in the consultation opinion that an im- 
mediate explorator)' laparotomy should be performed I did 
specify, howex'er, that the exploration should be \ ery limited pro- 
x-ided a purulent exudate was not encountered unmediately on 
opening the abdomen The only intrapentoneal lesion that gi\ es 
such widespread intense rigiditj- is diffuse peritonitis The pa- 
tient and his family were frankly notified that the exploration 
might be negathe. but we feared delay might spell disaster if he 
did bax e an intrapentoneal leaon 

At three in the morning a right upper rectus inasion 
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«as made under gas-oxygen anesthesia Nicking of peritoneum 
failed to disclose any exudate and it was then apparent no general 
pentomtis was present The peritoneum was opened the full 
distance of the short muscle inasion Palpation of gallbladder 
right kidney, and pancreas was negative The gastroduodenal 
juncture was easily delivered and was found free from disease 
The hepatic flexure tended to prolapse and it w as brought out of 
the wound in the futile hope of delivenng the appendix The 
latter was not \nsualized but palpation m its sncimty was nega 
tue The incision was closed without drainage The entire 
exploration required onlj a fexx minutes 

The preoperatne recognition of the parietal neuralgia saved 
this man from haxing a more extended inaston and widespread 
exploration for some nonexistent mtra abdominal lesion which 
might account for his s>-mptoms Widespread exploration in 
acute parietal neuralgia is usually followed by a hectic postop 
erative course of xomiting "gas pains ' and abdominal tender 
ness He did not expenence these difficulties 

His pain was kept under control by an occasional hypodermic 
of morphine and two days after operation his ngidity began 
to subside continuing most marked in the upper right quadrant 
In another three <lays all pam and rigidity ceased His sutures 
ha\e been remoxed and the wound is fully healed He had 
fexer only the day of operation and that did not go aboxe 99 6 
I He has had a persistently slow pulse the rate today being 
54 He has been out of bed the past three days and will leaxe 
for home today 

As xve examine this patient xvc note he has the sway back 
round shoulders and pot belly so characteristic of the xiscer 
optotic habitus and so frequently the undcrlynng cause of chronic 
intercostal neuralgia of the anterior abdominal wall With the 
l)id posture prwlisposing to neuralgia his acute attack was pre 
cipitatcd by the toxemia from his tonsil operations /\s the op 
cralix e field returned to normal hi> toxemia let up and all of his 
symptoms subsided W e have adxascd him to wail sit dt eight 
weeks for Ins inLiMon to become firm and then take up the 
Itoldthwaii cxcrci'Cs of abdominal and buttock muscles to cor 
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side three times during the course of my abdominal examina- 
tion — a most unlikely occurrence in the presence of perfora- 
tion 

The adipose tissue on this patient was veiy thin and the ir- 
regularities of contracted muscles were readily visible over the 
abdomen. In addition, firmlj’ contracted serratus magnus 
digitations on both rides of the chest uere visible and paljiable 
I have never observed contractures of the serratus magnus due 
to an intra-abdominal lesion and thar presence suggested that 
they as well as the ngidily of the aWominal muscles were due 
to an ettra-abdominal nerve irritation 

Intense abdominal rigidity is seldom encountered in intercostal 
neuralgia except when the latter is due to basilar pneumonia 
or pleurisy Physical examination of the chest was negatii'e, 
but we decided to send the patient into the Graduate Hospital 
for roentgenographic examination of the chest to determine 
the possibility 0 / a pulmonaij* embolus from the site of the tonsil 
operations This immediate examination proved negathe as 
did a physical examination of the entire chest made by Dr G 
JI Piersol The total leukocj’te count was 18,600 and W per 
cent of them were polymorphoncudears This count was com- 
patible with either perforation or infected tonsil beds Urin- 
alysis was entirely negative 

After weighing all the evidence I expressed serious doubt as 
to any part of the symptoms being caused by an intra-abdominal 
lesion of any hind However, a visceral lesion of some variety, 
particularly ulcer perforation could not be absolutely excluded 
and I fully concurred in the consultation opinion that an im- 
mediate exploratorj’ laparotomy should be performed I did 
specify, however, that the eiploration should be very limited pro- 
vided a purulent etudate was not encountered immediately or 


might be negative, but we feared delay might spell disaster if he 
did have an intraperitoneal lerion 

At three in the morning a right upper rectus masion 
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PATHOLOGIC FRACTURES 

Introduction — Little is said in text books about pathologic 
fracture, the condition being geneiallj discussed in a rather cur 
sory manner Erroneously, it is often spoken of as being spon- 
taneous m origin which infers its occurring suddenl> and with 
out apparent cause Each so called “spontaneous fracture,” 
howcier has a definite pathologic basis Each pathologic frac- 
ture depending upon its etiology, vanes as to its treatment and 
prognosis Essentially, pathologic fractures caused by benign 
or chronic conditions ha\c a fa\orable prognosis while those due 
to malignancy and acute suppuration ha\c an unfaiorable one 
Definition —A pathologic fracture is one occurring from an 
otherw ise insignificant force acting upon a bone already w cakened 
by disease one thit is fngilc 
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rect his posture and thereby pre\'«nt a recurrence of acute ab- 
dominal sj^Dptoms if and when he develops another focus of 
acute infection. 
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lured The statistics of others approtJmate the personal ones 
RUeti below 

As far as we can ascertain there are seaeral factors causing 
this frequency 

The femurs bear the most body waght The extensor flexor 
muscles connecting the femur to the body, are powerful Con 
sequently when the femur is diseased weight bearing and 
muscular traction tend to produce fracture in the absence of 
sufficient trauma 

The neck of the femur is the weakest link m the chain of the 
bones comprising the lower extremity This is accentuated in 
elderly individuals who are most liable to malignant disease 
Again It IS liable to atrophic changes in the aged and bedridden 
patients 

In the upper extremity the majonty of mechanical forces 
center at the shoulder joint This includes the upper third of 
the humerus 

There is also an anatomico pathologic combination that makes 
for fracture site incidence Bone disease which leads to patho 
logic fracture is found more often m the long bones than in the 
flat Tlic cancellous portions are frequently affected Certain 
bone lesions tend to appear m the epiphyseal portions rather 
than in the shaft and consequently muscle action greatest 
near a joint accentuates any force upon the potentially weak 
part 

In an incomplete personal senes we find the bones most 
affected by pathologic fracture to be as follows 
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Humerus 13 Ig 

fib ■» 6 « (5 

Multiple S 7 2 

Had us 4 j y 

Uibs 4 57 

ClaMcle } j ^ 

Kna 1 1 4 
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Etiology. — Fracture statistics on the whole are defiaent in 
complete analytical figures as to the relative causes of pathologic 
fracture The literature fails to give a true relation of etiologic 
proportion. Many cases originating as osteomyelitis, malig- 
nancy, etc , are frequently lost track of (in x-ray fdes for example) 
because of the major interest of the etiologic disease. Statistics 
relative to the incidence of disease in causing pathologic fractures 
vary, too. with the size and type of hospitals. Speed states, 
for e.xample, that at the Cook County Hospital he sees a large 
number of pathologic fractures due to sjphilis each year. His is 
a much higher figure than are those in smaller hospitals. Until 
a much larger number of these cases are ax’ailable for study the 
knowledge of pathologic fractures will be largely indindualistic. 
Our own small senes is appended m Table 1 From this senes 
it wUl be noted that bone tumors, benign and malignant, occup}' 
the most important rSIe m the production of pathologic frac- 
tures At the same time it is unfortunate that the entire suhj'ect 
of bone tumors is one which is so controversial The micro- 
scopic diagnosis of a questionable bone lesion, e\'cn in the bands 
of the best pathologists, h often a difficult one to make. Con- 
siderable strides, however, arc being made by the Bone Registf)’ 
Committee and others, and it is hoped that the near future will 
greatly clarify the problem 

Kellogg Speed finris malignant disease to be the most com- 
mon cause of pathologic fracture in his expenence This is in- 
directly confirmed by Chnstiansen, who, analyzing 1000 cases 
of bone tumors (disregarding fractures for the moment), found 
918, or 91 8 per cent, were malignant (Waring) From our per- 
sona! series, attached, and from the obserx-ation of others, it is 
probably quite safe to say that bone tumors (malignant and be- 
nign) come first as the cause of pathologic fracture, inflammatory 
changes second, nutritional disturbances third, and neuro- 
trophic changes fourth (see Table 1) 

Incidence of Bone Involvement —The incidence of path- 
ologic fracture is found to be greatest in the long bones con- 
nected with the trunk The femur apparently suffers most 
The humerus, fibia, and radius m-e the next most often frac- 
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m late middle and adv-anced life Infectious conditions occur 
in the first age penod — one to twenty whereas the chronic in 
fcctions do not discriminate These factors are more mlimaiel> 
referred to under their respective headings later It may be well 
to note at this time that the prognosis as a rule is better in the 
jounger patients than in the older ones One might even say 
that the younger the patient and the earlier the disease (with 
but a few exceptions) the better the prognosis and the older the 
patient or the longer the period of the disease the more dubious 
IS the final hoped for result 

Classification — For reference purposes we have classified 
the fragility of bones under three major headings In the mam 
fragility is generally due to a local lesion a systemic affection or 
a hereditary diathesis 

FRAGiirry due to local lesions 

Bone Cysts — The frst under consideration is local cystic 
disease of botve Under this heading ate included osteitis fibrosa 
cystica (giant cell tumors bonecysls etc) Blood or dentigerous 
cysts ol the jaw hydatid and actinomycosis cysts and endochon 
dromata of the phalanges and metacarpals are likewise included 
by some (French Waring) Primary cysts will be considered 
f rst Ulood cysts are found in degenerating sarcoma (French) 
Hydatid cysts arc uncommon m America but may be present 
in mdunduals who have lived m countries where the disease is 
prevalent (Russia Armenia and the Last) Sudi cysts affect 
the diaphyscs of the long bones as a rule and convert the shaft 
into a thin walled tube which undergoes fracture as a result of 
slight trauma or muscular action The existence of such cysts 
would hardly be suspected unless there were known hydatid 
disease elsewhere cspeaallj m the liver Cysts of the jaw or 
dentigerous cysts may be the site of fracture Landois has 
jx)int«l out that cysts due to echinococcus cysticera actino 
mycosis or chrome osteomyelitis of bacterial origin may result 
m fracture Rhile fracture through cysts often cures cysts 
(osteitis fibrosa cystica) fractures resulting from other types of 
cysts usually tcquiTe open mluction and curettage Treatment 
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Bone metastasis from oi^nic jnalignant disease may otcur 
in flat or long bones Flat bones are seldom subjected to trauci. 
except by cL'rect force- Long bones are subject to direct and in- 
direct forces. The latter includes torsion and iveight bearing as 
n ell as muscle play. As an fliusf ration of this, one seldom sees i 
pathologic fracture of the skull or ilium 

Fractures of the phalanges of the hand and foot are not in- 
cluded in Table 2 In 10,400 fractures at the University Hos- 
pital up to 1936, the pathologic incidence nas 0 35 per cent 
MacDonald found the inddcnce of pathologic fractures at the 
Massachusetts General Hospital to be 018 per cent Hus 
rerepsented 24 pathologic cases in 1405 cases of fracture between 
the years 1910 and 1920 

Age and Ser.— Grossly, pathologic fracture occurs most 
often in the extremes of life and is determined largely by the 
disease which predisposes lo the frsetun KutriUonal defects 
as nckets and scuny, for example, occur in youth. Sarcoma oo 
curs in j*outh and early adult life more often than in the aged, 
while carcinoma, neurotrophic or atrophic changes occur oftenest 

TABLE 3 

(a) Fratiluy iue to loco! Uuen 

1 Tumors 

DenifO — cj-s»s (c>stic fibrosa), enchonilroma, th)TDid. 

— orciiioifia, sarcoma, h\pcmephroma, endotheb- 
oina, multiple inxcloma 

2 Infections 

^culc — Cahe-Terthes. Kohler's, Kummell’s, Keinboch’s and 
O-eoud Scbtatier disease 

Chrpnic. — loberculosts. s>pht(is. Paget's 

3 Chemical and pressure causes 
(S) Fragihly due lo gmeritl disease 

I Neuropathic 

2. SemliC) 

3 Osteoporosis of disuse 

4 Osteomalacia, iiclets, scur\-s, etc 

5 Metabolic disturbances, diabetes, hy-per;>arath> roidism 

(r) Fragility due to hereditary disease 

1, Osteogenesis imperfecta 

2, Osteosclerosis (marble booes) 

3, Gaucher's spleoomegalj' 
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m late nuddle and ad\-anced life Infectious conditions occur 
m the first age penod— one to tnent> whereas the chronic in 
fcctions do not discriminate These factors are more intimatel> 
referred to under their respective headings later It may be well 
to note at this time that the prognosis as a rule is better m the 
younger patients than m the older ones One might ev en say 
that the jounger the patient and the earlier the disease (with 
but a few exceptions) the better the prognosis and the older the 
patient or the longer the penod of the disease the more dubious 
is the final hoped for result 

Classification — For reference purposes wc have classified 
the fragility of bones under three major headings In the main 
fragility is generallj due to a local lesion a systemic affection or 
a hercditarj diathesis 

mOHnY DUE TO lOCAl LESIONS 

Bone Cysts— >Thc first under consideration is local cystic 
disease of bone Under this heading are included osteitis fibrosa 
cystica (giant cell tumors bonecysts etc) Blood or dentigerous 
cy sts of the jaw hydatid and actinomycosis cysts and cndochon 
dromata of the phalanges and mctacarpals are likewise included 
by some (French Wanng) Primary cysts will be considered 
first Blood cysts are found m degenerating sarcoma (French) 
Hydatid cysts arc uncommon m America but may be present 
m individuals who have lived in countnes where the disease is 
prevalent fRussn Armenia and the East) Such cysts affect 
the diaphyses of the long bones as a rule and convert the shaft 
into a thin walled tube which undergoes fracture as a result of 
slight trauma or muscular action The existerice of such cysts 
would hardly be suspectwi unless there were known hydatid 
disease elsewhere especially in the liver Cysts of the jaw or 
dentigerous cysts may be the site of fracture Landois has 
JK inted out that cysts due to echinococcus cysticera actino 
mycoMs or chronic osteomyelitis of bactenal ongm may result 
in fracture \\hilc fracture through cysts often cures cysts 
(osteitis 111 rosa cystica) fractures resulting from other types of 
cysts usually require open reduction and curettage Treatment 
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Bone metastasis from organic malignant disease may occur 
in flat or long bones Flat bones are seldom subjected to trauma, 
except by direct force. Long bones are subject to direct and in- 
direct forces The latter indudes torsion and n eight bearing as 
well as muscle play. As an illustration of this, one seldom sees a 
pathologic fracture of the skull or ilium. 

Fractures of the phalanges of the hand and foot are not in- 
cluded in Table 2. In 10,400 fractures at the Uni\ersityHos 
pital up to 1026, the pathologic madence was 035 per cent 
MacDonald found the incidence of pathologic fractures at the 
ilassachusetts General Hospital to be 018 per cent. Thu 
rerepsented 24 pathologic cases in 1405 cases of fracture between 
the years 1910 and 1920 

Age and Sex. — Grossly, pathologic fracture occurs roost 
often in the extremes of L'fe and is determined largely hy the 
disease which predisposes to the fracture. Xutritional defects 
as nckets and scur\y, for e.xamplc, occur in youth Sarcoma oc- 
curs In youth and early adult life more often than In the aged, 
while cardnoraa, neurotrophic or atrophic changes occur oftenest 

TABLE 3 

(a) Fragility due la latal letiaa 

1 Turnon 

Benign— c> St* 6bro*a), enchondroma, th>Toid 

Malignant— caranom*. urconu, hjpemepliroma, endnttieli- 
onia, itiuJtifJe in}elonu 

2 Infections 

Acute — Cahe-Pmhrs. Kohler's. Kummell'*, Kemboch's and 
0>good-Schlatter disease 
Chronic— tuberciilo&is. s%philis. Paget's 

3 Chemical arrd pressure causes 
(J) Fragility due la general dueve 

1 Neuropathic 

2. Scnilit) 

3. Ostcoporosisofdisuse 

4 Osteomalacia, ncLets, scurv\. etc 

5 Metabolic disturbaixxs, diabetes. hyperparath> roidism 
(c) Fragildy due to hereditary disease 

1 Osteogenesis imperfecta 

2 Osteosclerosis (marfile bones). 

3 Gaucher’s splenomegaly 
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m late middle and advanced Lfe Infectious conditions occur 
in the fust age penod~~onc to whereas the chronic in 

fections do not discnminate These factors are more intimatel) 
referred to under their respecti\e headings later It ma> be well 
to note at this time that the prognosis as a rule is better in the 
younger patients than m the older ones One might e\en say 
that the younger the patient and the earlier the disease (with 
but a few exceptions) the better the prognosis and the older the 
patient or the longer the period of the disease the more dubious 
IS the final hoped for result 

Classification — For reference purposes we have classified 
the fragility ol bones under three major headings In the mam 
fragility is generally due to a local lesion a systemic affection or 
a hereditary diathesis 

FRAOOrrV DUE TO lOCia lesions 

Bone Cysts — ITie frst under consideration is local cystic 
disease of bone Under this heading are included osteitis fibrosa 
cystica (giant cell tumors bone cysts etc) Blood or dentigerous 
cysts of the jaw hydatid and actinomycosis cysts and endochon 
dromata of the phalanges and roetacarpals arc likewise included 
by some (French Waring) Pnmary cysts will be considered 
first Blood cysts are found m degenerating sarcoma (French) 
Hydatid cysts arc uncommon m America but may be present 
in mdmduals who base ined in counincs where the disease is 
prevalent (Russia Armcma and the East) Such cysts affect 
the diaphyses of the long bones as a rule and convert the shaft 
into a thin walled tube vvhich undergoes fracture as a result of 
slight trauma or muscular action The existence of such osts 
would hirdly be suspected unless there were known hydatid 
disease elsewhere c«pcciilly in the liver Cysts of the jaw or 
dentigerous cysts may be the site of fracture Landois has 
jKiinteil out tint cysts due to echinococcus cysticcra actino 
mycosis or chronic osteomyelitis of bacterial origin may result 
in frveture While fncluie ihtough cysts often cures cysts 
(osteitis fibrosa cystica) fractures resulting from other tyiies of 
cysts usually require open reduction and curettage Treatment 
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other than immobilization will depend on the treatment of the 
causative factor 

Chondroma or Eachondroma. — A chondroma is a tumor com- 
posed of cartilage. Chrondomata of bone arc benign though 
those connected with soft tissue5 may de^•elop into chondro- 
sarcoma. They usually form at an epiphyseal line and extend 
distally — expanding widely as the>' grow (French). The pha- 
langes are the commonest ate, but the lower end of the femur, 
the great trochanter, and upper end of the humerus may also be 



Fig 545 —Bone C5W or cjsiica fibrosa fracture Boj, eight jwr* 
old Insignificant fall a-Ray eho«s tJTXCal lesion of a large bone 
involving upper third of bummis. through »hKh there has occurred a patho- 
logic fracture The c>st has produced some thinning of the cortex, but sho«s 
little tendency to expansion of the Irane The apparent trabcculations art 
evidently fractured portions of the ibm bone sbcii 

affected Though usually found m the long bones, Babcock 
states they may locate about the hip joint, the neck of the scapula, 
and about the glenoid fossa They are slow in growth, frequently 
multiple, and may be penpheral or central The deformity of 
the tumor is quite marked and pain from nerve pressure may oc- 
cur with ulceration of the overlying skin Unless excised, the 
bone is gradually destroyed and a pathologic fracture results 
If recurrence takes place and sarcomatous changes appear early, 



PATHOLOGIC TRACTUPES 


1341 


amputation fol]o\sed by radiotherapy is essential There is no 
predilection as to sex or age except that the lesion does not usu- 
ally occur after middle life WTien the condition is brought to 
the attention of a surgeon only after a pathologic fracture has 
occurred, it is necessary in the larger long bones to exase the 
enchondroma prior to immobilization before union rvntt take place 
Shortening may result in small bones as the phalanges When 



Fig 546 — Bone cy<t i»»th fracture and union Same a' Fig 545 two 
onj a half >carl after fracture x Raj »|>ous the bone practically rcstcrcti 
to nornul There is slight deftvnui) ami some increased thictenmg of the 
cortex uith Klefoiis at the site of the fracture It is interesting to note 
that the healed fracture site is much further douri the shaft lhan uas the 
c>st t«o and a half jears pretumsK The photographer has retersed this 


the shortening is sufTiacnt to cau-,c marked deformity or a dis 
turbed functional and economical result amputation may be 
rcfjuirctl 

Osteitis Fibrosa Cystica — Ry far the grealcsrt number of 
pathologic fractures due to cystic thseasc of bone is the result of 
o>iciti3 fibrosa cv-stica About this term and set oral others 
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connoting the same condition (osteitis fibrosa, fibrous c>’5ts, 
bone cysts, cystic disease of bone, fibrocystic disease of bones, 
von Recklinghausen’s disease, etc) lies a certain amount of con- 
fusion Geschickter and Copeland have recently clarified the 
situation somewhat The}’' have reviewed 400 cases of bone 
tumors of the giant-celled group, including glant-cclIed tumor. 



A B 

Fig S47 — Metastafic carcinoma Woman aged primary lesion 

in the breast with generalized bone and visceral metastasis Note the "de- 
cajed wood’’ appearance of the lesion before the fracture occurred (A) 
B shows the fracture eight weeks after the insignificant trauma Abundant 
callus IS present and union is solid 

osteitis fibrosa, sohtaiy bone cyst, and are of the opinion that 
the three are one and the same condition m different stages and 
all due to trauma The present wnters are in accord mtb these 


Mews 
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The condition occurs most often in jooth and at the meta 
ph>’scal regions of the long bones chiefl> the humerus femur 
tibia and radius A fracture from slight snolence 15 frequently 
the first intimation of trouble The ar raj findings are charac 
tenstic (Fig 545) The fracture is not aery painful and union 
occurs usually with a resultant cure of the cjstic condition 
Follow up reports ha\e shown howexer that at least in the cases 
without fracture operation curelling and destruction of the cjst 
and its contents followed bj irradiation base given the most 
lasting cures 

Metastatic Carcinoma (Fig 547) — Caranoma of the bone is 
always metastatic or the result of invasion from an overlying 
tumor, as an ulcerating epithelioma of the jaw It is well known 
that carcinoma cspcaallj of the breast etc tends to bone me 
tasUscs Carcinoma of the stomach may also give nse to sec 
ondarj defwsits in the bones \\ anog for example found me 
tasiasis to bones occurred m S3 cases (4 6 per cent) of 1144 
autopsies Ufion cancerous patients Of the 53 cases 34 or 64 
per cent were carcinoma of the breast pnmarilj The first signs 
of malignant disease may be osteoporosis erosion and fracture 
Usuall) more than one bone is involved Unlike sarcoma the 
bone lesion is rarely large enough to command attention and the 
growth is slow A moth eaten appearance or decajed wood 
construction with a compensatory pcriostilia results The com 
mon sites for metastasis with fracture are the femur humerus 
ribs and sternum Handlej (Speed) in 329 cases of carcinoma 
of bone due to metastasis from caranoma of the breast found 
the bone incidence as follows 

Pt « Bl 


‘’ternum 9 0 

R 1>» 8 0 

Femur 4 j 

nt 3 6 

Cran il lioncs 2 7 


llandlcj states that in caranoma union is the rule Pan 
coast estimUcs that union occurs m probablj 40 per cent of 
these cases with or without radiation 
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comioting the same condition (osteitis fibrosa, fibrous cysts, 
bone cysts, cystic disease of bone, fibrocystic disease of bones, 
von Recklinghausen’s disease, eta) lies a certain amount of con- 
fusion Geschickter and Copeland have recently clarified the 
situation somewhat Th^ have reiaewed 400 cases of bone 
tumors of the giant-celled group, including giant-celled tumor, 



A B 

Fig S47- — Metastatic carcinoma Woman aged fift} t»o, primary lesion 
IP the breast with generalized booe and visceral metastasis Note the "de- 
cajed wood" appearance of the lesioo before the fracture occurred (A) 
B shows the fracture eight weeks after the insignificant trauma Abundant 
callus IS present and anion is solid 

osteitis fibrosa, solitary bone cyst, and are of the opinion that 
the three are one and the same condition in difierent stages and 
all due to trauma The piesmt writers are m accord with the»e 


\iev,s 
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Wanng classified sarcoma of bones into penosteal sarcoma 
and endosteal or central sarcoma The first should not be 
confused with parosteal sarcoma which is sometimes termed 
‘ penosseous fibrosarcoma ’ This latter is not a true bone tumor 
but lies adjacent to bone and ma> by pressure affect bone with 
out in\adjng it 

Penosteal sarcoma is more common than endosteal The 
metaphysts of long bones is the commonest site Seventy two 
per cent (Habcock) in%ohe the lower extremity and 82 per cent 
of these occur near the knee The shoulder girdle is next in 
frequencj The humerus is usually attacked abo\e the deltoid 
tubercle the scapula m its glenoid cavity or spine and the clavicle 
m Its outer one half Other bones may be involved but are sel 
dom fractured The fact that the lower epiphyseal end of the 
femur and upper epiphysis of the tibia are the last to ossify may 
explain the predilection for this area (Babcock) 

Trauma is said to precede 50 per cent of cases of osteogemc 
sarcoma and to develop within one month after injury m 30 per 
Cent of cases The bones concerned in the formation of the knee 
joint and shoulder girdle likewise receive a large share of trauma 
in the young among whom it most often appears Strangely 
enough the lower end of the radius (though often injured) is 
rarely aficctcd and there is no record of the distal end of the ulna 
ever being involved 

^^ales arc elTcctctl m the proportion of 3 to 1 though females 
prcilommatc dunng the first decade of life Sarcoma of bone oc 
curs chicily in childhood before the age of twenty and is rather 
rare after the age of jorty except where it is secondary to Paget s 
disease According to Corlman (Babcock) 14 per cent of all 
patunts with Paget 9 disease die of ostcogeme sarcoma 

Hie X ray picture of the lesion is generally characteristic 
There IS a fusiform swelling or spindle contour at the end of the 
bone The joint or epiphysis is not invaderl The periosteum 
becomes markedly elevated with a thickened lipping of its 
margin In 18 per cent there may be noted fanlike radiations 
which give It the so callol sun rays appearance Expansion of 
the shaft rarily takes place. The spmdlc mass is caused by pene 
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The prognosis is, of course, wry poor, as snth other nialig- 
nant bone afiections The local lesion causing the iractore h 
only an incidental part of the generalized malignanc}'. The prog- 
nosis is similar to that In sarcoma of which Ewing remarks 
"The surgical treatment of bone tumors is highly unsatisfac- 
tory’." Amputation is seldom indicated from a curative point of 
view as it may be indicated in early cases of sarcoma. It may 
be performed for the patient’s beneht to shorten his hospitaha- 
tion and to free him from malodorous dressings. 

Sarcoma (Fig 548) — Sarcoma of bone is usually primary and 
of the osteogenic tj’pe- Pathologic fractures occur and umon 



Fig 54S — Pathologic fracture of the ctaMcIe due to sarcoma. 


after fractures is possible, but rare fBabcock). Waring has seen 
union occur, but Bloodgood has seen only one case in which 
union occurred and one other questionable case Mejerding 
(see Waring), analyzing 109 cases ol sarcoma inNohing bone, 
found the thflerent types to be as follows 


MLxed-eelled sarcoma 51 

Osteosarcoma 19 

Chondrosarcoma 17 

Round cell H 

Fibrosarcoma g 


I O'! 
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comfort for many months despite the pre<encc of Msceral me- 
tastasis (lungs) at the time of operation 

Hypernephroma (Metastatic) (Fig 549) —Hypernephroma 
(Grawitz tumor, suprarenal rest in Lidne}) is now considered 
to be a malignant adenoma or adenolipoma of the kidnej It 
occurs generally in young girls and in adult men The condition 
is extremely malignant and metastasis occurs xia the blood 
stream to the U\er lungs and bones The bones most often af 
fected are the skull humerus and femur Cases ha\ e been re 



r g Sll — I jtholog c fracture of ncct of femur due to I \ pernrphroma 
Note *t Often ng sn I atlempt at un on Female fort> two >ear* old D cd 
•even nonihj later x Ita) »ho»e t hrge nrefictl area m the ui>pcr en I of 
tl c fen r due to a metiMa* efrom a I apemepi ronia There ha» been al on 
en ng of the neck an I ti me ne« bone format on as the result of a patholog c 
fracture |l rougl t) saria 

ccntly rti>ortc(l b> Mazzini MacKcchnic and by llroster 
Rxpul recurrence generally follows extirpation of the onginal 
tumor I xcision or amputation when ptthologic fracture occurs 
offers no hope of cure Death usually occurs m from two months 
to two years Radiotherapy and Coley s fluid may be tned 
Hu progm IS is more gra\c than that of a pathologic fracture 
due to sarci mi 
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tration of the bone by the tumor and the formation of a mass 
around the shaft. 

Treatment is more hopeless when a pathologic fracture oc- 
curs. than othenvise. Bj* the time the surgeon sees the case the 
resulting trauma to the tissues has opened the blood and Ij-m- 
phatic vessels, thus predispoang to metastasis The patient 
then dies from sarcomatoas. The mixed toxins of Colev, 
irradiation, and amputation have cured some cases of sarcoma 
hut rarely so when fracture occurs. Cases thought to be 
cured of their local lesion by irradiation generally die later 
from metastasis. By the lime the bone is inwilved sufficiently 
to result in fracture, dissemination has either begun or occurs 
with the injut>- to the tbsue at the time of fracture Cordotomy 
and rhizotomy have been adsased by some for the control of 
pain. 

The senior author has successfully treated 2 cases by ampu- 
tation. One was in the distal portion of the femur and one m the 
tibia Both diagnoses were proved by the microscope One case 
is alive at the end of eighteen years and the other at the termina- 
tion of twehe years There b no doubt that amputation is of 
s-alue only when the condition has just begun and when it is 
dbtally located. A high amputation b then suceessJul Coley 
has recently reported 2 cases of the endothelioma tjjw with ap- 
parently successful cures by operation and the use of Coley’s 
fluid One patient was well three jeais later and thi second 
four and a half years alter. Rgure 550 illustrates a recent 
case of our own which was Ireateil by exasion and intramedullar)* 
graft. 

Statistics show (Ewing) that nearly all osteogenic sarcomas 
pro\*e fatal, and while rrrowo' seems to ha^-e occurred in rare 
cases “this fortunate ■ 'we is the meager fruit of large 
numbers of useless ampr * '* It b our feeling that am- 
putation m many instance ^ i<l\-antages. It shortens 

the hospilalization of the patu . w-s the patient of an 

incapacitating, often painful. li - ‘ ' 

lesion requiring painful dresai! 
entions patients have been 
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comfort for manj months despite the prc<encc of Msceral me 
tastasis (lungs) at the time of operation 

Hypernephroma (Metastatic) (Fig 349) — Hypernephroma 
(Grawitss tumor suprarenal rest m kidncj) is now considered 
to be a malignant adenoma or adenolipoma of the kidney It 
occurs generally in young girls and m adult men The condition 
IS extremely malignant and metastasis occurs \ia the blood 
stream to the !i\cr lungs and bones The bones most often af 
fected arc the skull humerus and femur Cases ha\e been re 



} K S19 — I Jiholog c ff -irtorf of nrck of femur due to h> i>crnephroma 
Not; »t ortfn ng an I alien pt at un on remalc (oftj («o)C3rsoIi! D cd 
«e\rn months laler x ICij sho«s a hrge rarefied arci m the upper en 1 of 
ll c fen r due Co a n ciaMa* * from i h\)>emepl roma There I as lieen si ort 
en ng of i! e neck in 1 son c neit lione format! n as the result of a pathotog c 
fracture througl ihsarea 


ccntly rcportctl by Mazzini MacKcchnie and by Rrostcr 
Rapid recurrence generally follows extirpation of the original 
tumor I xciM m or amputation when pathologic fracture occurs 
offers no hope of cure Dcxih usually occurs m from two months 
t > tw 1 ycirs Rxdi thenpy md Coley s fluid may be tnctl 
lilt pDgno is Is more gra\c than that of a pathologic fracture 
due to sarcoma 
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tration ol the bone by the tumor and the formation of a mass 
around the shaft 

Treatment is more h(^Icss when a pathologic fracture oc- 
curs, than othenrisc. By the time the surgeon sees the case the 
resulting trauma to the tissues has opened the blood and l>Tn- 
phalic \csseJs, thus predisposing to metastasis. The patient 
then dies from sarcomatosis The mired totins of Coley, 
irradiation, and amputation haa-e cured some cases of sarcoma, 
but rarely so when fracture occurs Cases thought to be 
cured of their local lesion by irradiation generally die later 
from metastasis By the time the bone is inrolved sufEciently 
to result in fracture, disscm/iution has cither begun or occurs 
with the injurj’ to the tissue at the time of fracture Cordotomy 
and rhizotomy haw been adrised by some for the control of 
pain 

The senior author has successfully treated 2 eases by ampu- 
tation One was in the distal portion of the femur and one in the 
tibia Both diagnoses were proved by the microscope One case 
is abw at the end of eighteen years and the other at the termina- 
tion of twelve j’ears There is no doubt that amputation is of 
value only when the condition has just begun and when it is 
distally located A high amputation is then successful Coley 
has recently reported 2 cases of the endothelioma type with ap 
parcntly successful cures by operation and the use of Coley's 
fluid One patient was well three years, later and the second 
four and a half jears alter Figure 550 illustrates a recent 
case of our own which was treated b\ excision and intrameduUarx’ 
graft 

Statistics show fEwing) that nearly all usteogeoK sarcomas 
prove fatal and while recoverj seems to ha\c occurred in rare 
cases ‘‘this fortunate outcome is the meager iruit ol large 
numbers of useless amputations ” It is our leeling that am 
putalion m many instances has its achantages ft shortens 
the hospitalization of the patient It reiiexc. the patient 0 / an 
incapacitating, often painful frequentlj ulcerating foul ..mdhng 
lesion requiring painful dressings Furthermore alter such op- 
erations patients base been known to Ine mth 1 omparatixe 



PATHOLOGIC FRACTUKES 1347 

comfoTl for many months despite the pre<encc of \isceral me- 
tastasis (lungs) at the time of operation 

Hypernephroma (MetasUtic) (Fifi 549) — II>’pcrncphroma 
(Grawtz tumor, suprarenal test in tidno) is now considered 
to be a malignant adenoma or adenolipoma of the kidnej It 
occurs generally in >oung girls anti in adult mefl The condition 
IS extremely malignant and metastasis occurs \na the blood 
stream to the li\er, lungs and bones The bones most often af- 
fected are the skull humenis, and femur Ca«es ha\ c been re- 



t iR — t all ologie fnctui* ot neeV ol trmur iluc lo Vij pcr/icptiroma 
Note >1 oriening and altenipt at un on Femitc rort> IMO >c3r) old D cd 
K\rn months hlcr x Ita) shons a larRc rafefird arci m the upper cn 1 of 
the kniur due to a imtastasisfrom a h%pernephFoina There has licen short 
tmriR t>l ihe net W an 1 some T>e» lione loimaiion as the reaull of a pathologic 
fracture il rough this are ■ 


ccnlly reixirtcd by Mazzini MacKcchmc and by Rrostcr 
Rapnl ricurrcncc generally follons extirpation of the onpmal 
tumor 1 xcidon or amputation when pathologic fracture occurs 
offers no hope of cure Death usually occurs m from two months 
to two years Radioflicrapy and Coley s fluid may be fried 
The prognoMs is more grasc than that of a pathologic fracture 
due to sarcoma 
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Thyroid (Metastatic). — Bloodgood states that the majont)- 
of these lesions are metastases from a malignant adenoma of the 
thyroid gland, although other authorities consider the condition 
nonmalignant Blumer has analyzed the reported cases and 
finds that 38 per cent occur in the bones of the face and cranium, 
16 per cent in the vertebrae and only 15 per cent in the long bones 
— hence fracture is comparathely rare 

Endothelioma (Fig. 550). — ^An endothelioma is a tumor orig- 
inating from endothelium, and resembling both sarcoma and 
cardnoma It forms about 7 percent (Babcock) of the sarcomas 
of bone. 

It affects the long bones more often than the flat The most 
common sites are the tibia, fibula, humerus, ulna, and the femur 
Other small bones of the feet, ribs, lertebrae, etc., may be af- 
fected In the latter locations it must be differentiated from 
multiple myelomata The tumor widely invohes the shaft of 
the long bones or starts in multiple areas The tissue itself is 
soft, mushy, and whitish gray Whde it destroys bone a re- 
generative process likewise takes place at the periosteal borders 
Various layers are formed In the course 0 / time giving the roent- 
genogram the peculiar appearance termed "onion layer” (Bab- 
cock) 

The disease frequently follows trauma and is usually one of 
youth, SO per cent of the cases occurring before the age of fifteen 
Because of the pain, limitation of motion, slight fever, and leu- 
kocj'tosis, it rnay be mistaken for osteomyelitis The joint is 
seldom involved and pathologic fracture occurs late 

Metastasis vaa the blood or lymphatic occurs with great 
rapidity in the lungs, skull, vanous bones liver, spleen, and re- 
gional lymph nodes 

The prognosis is very' poor as death generally occurs in from 
six months to two years The disease is very sensitive to ir- 
radiation 

Treatment consists of immobilization and possibly irradia- 
tion. Union may occur as temporary impro\ement or retro- 
gression takes place with radiotherapy If the condition occurs 



PATHOLOGIC fRACTCRES 


1349 


in an extremity and is recognized before metastasis takes place, 
amputation in our opinion should be employed 



A B 

I ig 520 —Male age I ihiri> l«o «i(h a hiMory of neuralgic pains in 
hii arm mil »1 oul kr for iighttcn months previous On 1/24/30 while steer 
ing 1 small c-ir he suii knly espenenceJ a sharp pain anti helplessness m his 
right inn >li» ph)eicuin tJnKnoHtI a fracture and x ra) rescaled the above 
dtsrrilieil as a fracture through a hone cjst myeloma or giant <ellcd tumor 
Tlic X ris III) tahen three months later shows extensive alisorplion of bone 
wiih n, nginirjijon anil no unmn of the fracture The diagnosis now was 
sarconvi or I wing n lumnr or giant-cellcsl tumor \ cortical lesion diagnosed 
as Ume c\»t was <1 sroscred in the shaft of the ulna of the simc limb other 
Ijonrs Ilf the sVcIeii n were negative for tumor evidence The lesion of the 
hunurus wis rxris< I and a fil ula transplant resuliol m an excellent union 
now f tur m mills hlcr Th« microscopical diagnosis was angio-endothehoma 

Mulliple Myeloma digs SSI 552) -Myelomata m compari- 
son with Iht single benign myeloma of Ixinc arc multiple malig 
mnl andsuhjctttomcJaMascs fortunately the condition is rare 
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(Waring). The bones most commonly afTected are the ribs, 
sternum, vertebrae, cranhim, ibum, and (verj- rarely) the long 
bones of the upper cTtremity. Often the first symptom is pain in 
one of the areas most aSccted. As the disease progresses metastases 
take place in other bones. When the spinal column is affected the 
pressure on the cord may resemble that of a spinal cord tumor. 
Pathologic fracture is seldom seen as the flat bones are oftenest 
involved Anemia is sometimes present ^^aIes, generally be- 



Fig 551 — Pathologic fracture at the surgical neck of the humerus due 
to multiple mjrlomata Female. fort).siK )ears of age .Multiple fractures 
occurred in both femurs. r-Ray dtows a fracture through a large area of 
rarefaction m the upper end of the humerus A similar rarefied area is to be 
seen iniohingthe medullar) cavity in the midportion of the shaft Note the 
thinning of the cortex b> the myelomatous tumors predisposing the bone to 
pathologic fractures This paticni has a dozen or more lesions demonstrable 
in the skeleton b) sr-raj Fractures Here pTe«ent also m both femora (See 
Fig 5521 


tween forty and sixty years of age. are most likely to be affected 
The prognosis is \eiy poor as death usually occurs in a few 
months. Surgery or radiation is of httle value because of the 
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mcJesprcad metastases Treatment is directed to immobiltza 
tion sc<lati\es and attending complications 

Infections —The infectious diseases of bone leading to patho 
logic fracture are subdiMtlcrl into the acute and chronic 



tig SS2 — raiholoi,BC fracturrt <|ge to niuUi) le rn^rlorrata case 

»* I ig SSI Dc3lh orcurrrd lirforr union coul I taV» place Further frac 
turr4 occurred x Itaj »'ho^^s»unMrou»o^o ) iteti ol rarclaction «ithin the 
me Iul|jr> cavity o( each lemur ThcNC areas are the result of bone clesiruc 
tion cMractenslic of multiple royelgma TIere >v a Iraclure through the 
involve I portion ol the leic lemur an<| muU |k Iraeiures m the right wnh 
am>mi>.in>mg nurleil deformicy 

Acute Pyogenic Infections (Iigs 553 551) — \cutc Obteo- 
mjclitis may form a locahzctl abscess in\ol\nng a large portion 
o{ a \>onc M\d Icttl to fracture As % rule hov.c\er more c\ 
tensut destruction takes place uitK a resultant periostitis, 
nccnjvis sctiuestrum formation and pathologic fracture The 
first two decades of life (males particular!) ) arc probabh more 
often alTectctl than an\ other The condition is sometimes 
crroticousU dlagno^cll rheumatism subdeltoid bursitn etc 
lliis IS undcrstandsblc when x ra\s taken at the beginning of 
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pain may be negative for bony patholog>'. The treatment is 
essentially that of an infected compound fracture, namely, ade- 
quate drainage plus immobilization, ^\'hen such cases come to the 
surgeon early, the prognosis is good. In neglected cases, non- 
union may occur, particularly when improper splinting has been 
applied. Union is the rale in pathologic fractures due to acute 
osteomyelitis where early drainage has been secured Excessn-e 
callus is frequently seen 



Fig S53 — Pathologic/racturo «hi« to chronic o«lconi>elitis of nine »eel.s' 
duration Diagno-^d rheiimatiani b> the first ph>siCian Abscess and frac- 
ture resulted Condition spread to shaft and caused a second fracture 
Amputation esentually performed jr-Ray shov^a a fracture of the surgical 
necl. of the humerus through a rarefied area nhich extends for a considerable 
distance doi*n the medullary caxit> of the bone A low-grade osteomyelitis 
showing but slight reaction to the infectious process 

Chronic Infections (Fig 555) — Syphilis — Sy-philitic disease 
of bone per se is seldom a cause of pathologic fracture Such 
fractures, though, occur foirly often in patients with cerebro- 
spinal syphilis 

The local affection of bones is generally a periostitis which 
results in a tUckened cortex and osteosclerosis Xodular swell- 
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ifiRS ma> occur as m “saber shin " Subpenosteal gtimmata 
may destroy bone and weaken it suffiacntly to cause pathologic 
fracture This is particularly true where an ulceration or infec- 
tion IS engrafted upon a secondary osteomyelitis Constant has 
reported pathologic fractures of the femur due to syphilitic 
osteomyelitis Silhol has reported a similar case with recurrence 



hiK S54 —Ante oslcotn)rlitn of frmur anii i>a(hologic fraaure Ro), 
(hirirrn iciM oil Hurt th>j(h m football Incision rctt-alcU an abscesg 
I n> a pcfn’iliti' Three «rek» bier prcMnt picture showed fracture, 
r Ra> tho«tan ol Ii<|ue fracture at the junction of the mi Idle and upper thirds 
of the riRht femur Tlie prrroMrum im ricxalnl and thickcnetl and there is 
an irrrguhrily and iiioitling of the Imne in tbeeeRKin of the fracture m<licili\-c 
of an acute orleortHeliln 

Aclnrii and \\ alter Intc made a study of claticular fractures in 
syphtlidcs Hgurc ^55 shows *i personal ca'^c 

Tuberculous Osteomyelitis — Thc^c affections arc often seen 
in thcphalingcal nrsal and caqnl bones of children as strumtjus 
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dactylitis. There is a localized fusiform swelling of a phalanx or 
metacarpal bone, caused by a tuberculous caseous process that 
breaks through the cortex. In adults, a diffuse thickening from 
periostitis and the formation of a central sequestrum occurs 
With necrosis, a pathologic fracture may take place. 

The disease attacks long bones in the region of the epiphyses 
The short long bones are usually affected nearer the shaft center. 



The femur, tibia, humerus, and bones of the forearm are the ones 
most often fractured The nbs maj’ be m\-aded by extension. 
Leuormant has reported pathologic fractures of nbs in tuber- 
culous osteitis 

In America the condition is on the wane, due no doubt to 
better milk laws The juraor author has had occasion to see 
innumerable cases of tuberculous osteom>elitis in Turkey, the 




PATlIOLOriC FRACTURES 


I3SS 


Balkans and southern Russia nherc the majonty of cows are 
affected with bo%ine tuberculosis The condition occurred most 
often before the age of eighteen 

In addition to immobilization local surgical interference is 
generally neccssar>, sequestreefomj, curettage and drainage 
The best results arc sccurctl bj direct exposure of the bone to sun 
light, the administration of high grade milk, in large quantities 
and codliN er oil In hot weather, ergosterol \iosterol, acterol 
etc , irc better tolerated than codli\cr oil In the winter the 
ultraviolet ray should be used locally and over the bodj sur 
face rhe latter seems to promote cataum absorption Callus 
IS generally abundant and the prognosis as to union is good If 
proper attention is not paid to the underlying cause chrome 
ostcomjchtis results 


I S'f —I asn t «l » ih fKiihol g c (raclure gl femur I rmale 
»c>Tnl> ihrw >Tari 1 \\l Ic >un<l ng leg «r> tl ght <1 »- 

confon »■* lb fkwmjr or ihf cortex anj irrfKuiir areas 

oll. nc Jc„.„ ,l,„n„„crfIaOT. , II,, „r ,|, .K„|| 

u» ij 11\ confirm Ih * Itism >• • 
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Paget’s Disease (Rgs. 556, 557) — Paget’s disease is a condi- 
tion of unknow-n origin, and very likely due to an infectious 
process. It is a chronic, progressive, and s>Tnmetrical disease 
affecting chiefly the long bones, skull, and spine Earl> hj-per- 
emia, bone absorption, and softening take place. These changes 
are followed by bending, thickening, sderosis. and a tendency 
to sarcomatous change 



1 


Fig. 55* — United patholc^ic /lacture due »o Pag«’* disease Same case 
asFig 556 Shows union ten »eeka after Russell traction treatment Note 
the dense callus formation ar-Ray shows a pathologic fracture m the right 


There is considerauie iiiKkeniiig ui lue iviiet tiiiougtioul J he appearance 
,8 that of Paget’s disease 

According to Babcock the marrow first becomes vascular and 
the bone, rarefied and partially decalcified, bends under pressure. 
Later e^cesshe bone fonnatwm occurs with calcification and 
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sclerosis It is during this latter stage that pathologic (racture is 
most apt to occur 

The immeihate production of fracture is generallj caused by 
two pnnapal factors First in this stage of the disease the mus- 
cular structures tend to w aste and are no longer capable of acting 
as shock absorbers Second the o\crcalcified bone is like an 
old automobile spnng that has lost its flexibilitj A mcKlerate 
amount of direct force or torsion with the defensisc muscles now 
weakened results m a Iracturc This is similar to the fractures 
occurnng in "marble bones” or osteosclerosis gencralisata The 
bones in this latter condition arc also ilcfiacnt or lacking m 
elasticity 

The curseil legs bowed knees, kyphotic spine and anthro 
poid carrngc attest the progress of this incurable disease The 
femur and humerus arc the bones most bable to fractures The 
fracture line itself is characteristic, and generally is clear cut, 
transterse or of the "step t>Tic ” Union occurs, but is slow and 
prolonged immobilization is required Exccssin c callus is the rule 
Ihe progress is fatorable as far as cscntual union is con 
cerned but u is grasc inasmuch as 14 per cent (Codman) of 
the patients die of a secondary osteogenic sarcoma "If there 
were nonunion of a fracture in a bone endently an example of 
I’agct s iliscisc I should be suspicious of secondary sarcoma and 
amputate at once (Hloodgood) The presence of osteogenic 
sarcoma in htcr life is almost presumptuc esidencc (Babcock) 
of I’agcl 5 disease Recurrent fractures arc apt to follow 

During the progress of the general disease the skull becomes 
extremely thick and the mtracrimal space decreases As a re 
suit sexerc htaihche cerebral pressure symptoms, and mental 
<ktcnoration take phcc In the elderly, softening of the frac 
lured ends may dex clop into sarcoma 

No cure for Pigct s disease has been discoxerctl Farathy 
rind thyroid calcium therapy and irradiation haxc been tncil 
but arc not specific As the condition is often ushered in x\ath a 
diiU aeVaw?, paws wwA hypex^asia of Ixmcs u is not 
without hope that someone may yet ihscoxcr an infectious agent 
to Iw Its oU'c and a subsequent cure result 
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Paget's Disease (Figs 556, 557). — Paget's disease is a condi- 
tion of untnowTi origin, and %en' likely due to an infections 
process. It is a chronic, progressive, and symmetrical disease 
affecting chiefly the long bones, skull, and spine. Earij- h}per- 
emia, bone absorption, and softoung take place. These changes 
are followed by bendmg, thickening, sclerosis, and a tendenej' 
to sarcomatous change. 


Fig 557 — United pJttiolog»c fracture due to ragtt's disease Saroecase 
js Fig 556. Shows union ten after Russell traction treatment Note 
the dense callus formation i-Rs) shows a pathologic fracture in the right 
femur junction of the middle and lower thirds The fragments are in good 
position There is considerable bone callus present at the Site of the fraaure 
The entire shaft shows diBusc and irregular areas of increastd bone densitt 
There is considerable thichcning of the cortex throughout 1 he appearance 
IS that of Paget's disease 
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sclerosis It IS dunnf! this latter stage that pathologic fracture is 
most apt to occur 

The immediate production of fracture is gcnerall> caused by 
two pnnapal factors First m this stage of the disease the mus 
cular structures tend to waste and are no longer capable of actmg 
as shock absorbers Second the o\erca1cified bone is like an 
old automobile spring that has lost its flexibility A moderate 
amount of direct force or torsion with the defensi'e muscles now 
weakcnctl results in a fracture This is similar to the fractures 
occurnng m ‘ marble hones* or osteosclerosis gcneralisata The 
bones in this latter condition arc also deficient or lacking in 
elasticity 

The curved legs bowed knees kyphotic spine and anthro 
poi*l carnage attest the progress of this incurable disease The 
femur and humerus are the bones most hable to fractures The 
fracture line itself is characteristic and generally is clear cut, 
lTans>cTse or of the ' step t>7« ’ Union occurs but is slow and 
prolonged immobilization is required Excessive callus is the rule 

The progress is favorable as far as eventual union is con 
cerned Imt it is grave inasmuch as 14 per cent (Codman) of 
the patients die of a secondary osteogenic sarcoma ‘ If there 
were nonunion of a fracture m a bone evidently an example of 
I’lgct s disease I should be suspicious of secondary sarcoma and 
amiiutatc at once ’ (IMoodgood) The presence ol osteogenic 
sarcoma in htcr life is almost presumptive evidence (Babcock) 
of I'lgct s (liscisc Kccurrcnl fractures arc apt to follow 

During the progress of the general dixeisc the skull becomes 
extremely thick and the intracranial spice decreases As a re 
suit seven, hculache cerebral pressure symptoms and mental 
dctcnoration tike place In the elderly softening of the frac 
lured end-, mi) develop into sarcoma 

No cure for I’lgcl s disease has been dJ^cnvc^ed Parathy 
roi I thyniiil cilcium Ihcniiy and imdntion have been tned 
but arc not •■iKeilic \s the condition is often ushered m with a 
slight fever dull aching piins and hvTiciplasia of Ixmrs ;f nof 
without hope tint some one may yet discover an infectious agent 
ti> l>c Its ciu c ind 1 sul>scqucnt cure result 
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Fragility Due to Infection of Epiphyseal Areas (Figs 558, 
559 ) —Recent scientific advancement has been instrumental in 
clearing up the etiology of obscure diseases of the past Among 
tbs group are various affections of the epiph> seal areas of grow 
mg bone While mild trauma enters into their production s>s 
temic infection undoubtedly leads to a low grade infiammatorj 
state that predisposes to dissolution The following conditions 
fall into this category 

Oatcochondritis deformans juvenilis coxae (Lcgg s or Calve 
Perthes disease) 

Pathologic separation of the epiphjsisof the head of the lemur 
results in dcformitj and shortening unless detected and treated 
early Immobilization m a Wliitman cast and prevention of too 
early weight Iwanng afterward suffice for a cure The prog 
nosia is good 

Epiphjsitis of the tarsal scaphoid or Kohler s disease Elimi 
nation of foci of infection attention to static requirements and 
immobilization bring fav orable end results 

Kbmmcll s tlisease or traumatic spondjlitvs Local trauma \s 
often the cxcilmg factor causing this condition though x rajs 
at the time of injurj fail to show any pathologj The patient 
recovers from this stage which is thought to be a hemorrhagic 
affair and at a later date a pathologic compression fracture of the 
vcrlvhrac develops The treatment is immobilization of the 
spine b) consenativc methods if the dcformitj is slight or else 
b> the Albcc fusion operation 

Kicnboch s disease of the carpal scaphoid Trauma has been 
found bj Goldsmith and others to enter into the causation of 
this condition The original trauma however is never suffi 
cicnt to produce a fracture hcncc the fragmentation that occurs 
at a htcr date is patholopc Injury to the local blood supplj 
undoubicdlj causes the osteoporosis The prognosis is fairlj 
good If pilm ir ticvion splints do not effect a good functioning 
hind the bone should l>c e\ci>cil 

Ipiph) sills of the tibial tubercle or Osgood Schlatter dis 
CISC IS seen ni often in ailolcscent bojs The treatment con 
sists of immohhnng the knee joint in 5 to 10 degree Ifevion for 



Fig 559 

Figs 558. 559 —Osteochondritis jusenal.s femoris girl, aged elestn 
In June began limping In August an x-ra\ was reported negati\e No pain 
In December, four months later, uhile «alk.ing on a level pavement, the 
limb gave way with resultant slight pain x-Kav at this time revealed an 
epiphyseal separation, witb^iaphjsea^ bone vacuoliaation (Fig S58) Diag- 


M58 
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“fibrosarcoma of soft parts causing pathologic fracture of the 
femur and giMng an x ray appearance of penosteal sarcoma ” 
A double fracture of the mandible predisposed by an impacted 
molar has been desenbed b> Cnch 


riir S61 — Cdtiiologic Iraciurcs of the neck of t«ih femur* due to Char 
rot* jomi* Male aged fift> t«o Sikhtl> pimful tviellmg for one icar 
No trauma Walking on arm il z Ra^ »ho»i evidence of an old fracture 
of the neck of rich femur nith ■narkr<l upward displacement of the thafe 
Tlic acrtaliula are thalloM ind nrehtil The held of each femur ii Hitlened 
an 1 also *hoH* riri fiction These friclur«« never unite 


FRAGILmr DUE TO GENERAL DISEASE 
Neuropathic (Fig ^62) — Fhcrc arc certain diseases alTecUng 
the central nervous sjstcm in nhich pathologic fractures occur 
llic most common are tabes dorsalis paresis sjnngomclia, 
spina 1)ifi<la hemiplegia and infantile partljsis 

I lie exact cause of prethsposUion to fractures m these con- 
ditions is not as ) cl kmmn No doubt there arc several It is 
known tint injurv to a nerve supitlving a part causes, trophic 
tlisturlianccs \n atrojihtc bone rcadiK fractures Allison and 
brooks have shown that Ixinc atroph> of ilisusc is a ouantitative 
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approximately three weeks with guarded actiuties immediately 
afterward. 

Local Pressure (Fig 360). — Local pressure on bone may lead 
to necrosis and subsequent pathologic fracture Some of these 
causes are: Pressure upon a contiguous tumor, pressure upon 
ribs, sternum, or vertebrae, pressure from a tight encircling m’re 



Fig iso — Giant -celt tumor. c)stica fibrosa, chondroma or in)-rlonia of 
the loner radius Male, nineteen >ear» old. «hile receiMng radiotherapy had 
to be eplinted Indefimtef). Note alrophs of disuse of phalanges Had ulnar 
neuritis from pressure *-Raj sho»s a large tumor intolsing the lo»er 
portion of the radius It has the characteristic trabeculated or "soap bubble" 
appearance of gunt^ell tumor There has been a gradual expansion of the 
cortex which is e«r>-where intact Note the abruptness with which the 
tumor stops m its upper portion, this indicating its benign character There 
Is 3 fracture through the head of the fifth metacarpal, e' idenil> from atrophy 
of disuse Further, note the pressure absorption m the ulna opposite the 

or metallic band The treatment consists of remo\ al of the cause 
when such is possible A personal case is recorded in which the 
fracture was due to pressure necrosis resulting from the applica- 
tion of a Parham-Martin band in another hospital, Garr has 
reported a similar case Kilgore and Chamberlain have reported 
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each >car 12 to 15 eases of pathologic fracture or fracture dts 
location m tabetics Thej are usuallj near the joints accom 
panied bj much bone change of a rarcfjing or hj'pertrophic 
character of t>'pical Charcot joints ami are quite painless Some 
patients present three to fi\c fractures at the same time 

Cotton IS of the bchcl that ‘ fractures in talictics ate hardl> 
spontaneous, the} depend on incoordinate but powerful muscle 
action (as in fractures due to feats of strength) for, contrar} to 
the common statement the bones of talwtics arc apt to be heai”} 
and hard rather than atrophic 

Pathologic fractures m paretics usual!} occur late in the dis 
case when these patients arc Ixulnddtn and their paral}zcd ex 
tremitics are m an atrophic stage False claims (I rcnch) of 
rough handling by attendants may lx* made The femur is 
probably most often affcctcil occasion illy the clanclc may also 
beafTccted Hie diagnosis rcstspartly upon the history physical 
findings blood nr spinal Wassermann test and the x ray picture 
Treatment consists of projicr immobilization active anti 
syphilitic treatment inclmlmg large iloscs of iodides (iJabcock.) 
and drainage or <!rcssings where i mitcd infection o^tcomye 
litis has occurred 

The progno is is good as a whole particularly where the dis 
case is local *'pccd agrees that most laWtics even with Char 
coisjoints heal though wilhdiformeil but nevertheless function 
mg j lints 

Syringomyelia I racturcs m this comlition arc usually ob 
sersvd in the upjscr cattemUies while tabes which simulates it 
somewhat generally ciucs fractures in the lower limbs The 
patient may not recall any traumatic causc being insensible to 
pun Schultrcr repirls a baker who fractured his arm during 
ordinan kncidmg » f <}< ugh Hie patient felt no pain but the 
crepit iti m ind sh ipe of hw irm attractcil bis attention A pa 
tieiit of Hernhardt s. ilsis sustained a fracture, of the ulna while 
itwirk but continuesl lu break stones Ihcncxtilav he even 
carrieil water befire ceinsuUing a eloctor ^chlcsmgcr refiorts a 
womm who he ird i erackhng sound while turning a heel cover 
‘'he then found that «hc had fractured Inith Ixmcs of her fore 
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rather than a qualitati\-e chemical change. The chemical con- 
stituents of the bone making for strength and elasticity are de- 
ficient The bone is fragile and it breaks easily. Other accesson 
factors, such as loss of pam and sensation, v,cak, atrophic mus- 
culature, and hjTXjpIasia of bone, may play a part. 


Fif S62 — United patholopc fracture of neck of femur due to osteo- 
malacia Female, aged l«eot>-three tears Fractured hip uhen nine tears 
old and femur n hen nineteen tears of age Concase COrteT is thick, r-Rav 
shous an old united fracture of the neck of the femur «ith consequent de- 
formity of the hip joint There is marled decrease in density and a loss of 
the normal bone trabeculatioos as ttimpared mth the opposite femur The 
shaft distal to the trochanters shoos boning nith thickening of the cortes 
on its entire inner a<pect rsidentiv the result of faults neight bearing in an 
osteoporotic bone 

Tabes Dorsahs and Paresis — The greatest number of patho- 
lone fractures in s>ThiIitic patients occurs m tabetics and in 
paretics According to Speed “the nervous s>'stem also has on 
bone an influence which predisposes to fractures Neurotrophic 
influences in insanities, in paralj-ses anil particularly m tabes 
ixiurf be considered In the Cook County Hospital there are 
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o{ the fonn of immobilization and finally economical and func 
tional considerations The patient is elderl> and bedridden 
The extremity is paralyzed and functionless ssith or svithout 
union \\hy then restore bony alignment in a paraljzed c\ 
tremitj at the cost of life from complications'* The time smU 
come when useless limbs will be amputated 

Infantile Paralysis — In cither infantile spinal paralj sis or the 
ccitbul paralysis of children the growth of the bones iti the af 
fectol extremity does not keep pace with the normal side Bone 
hj-poplasia an«l a retardation of bone growth may accompany 
bony and muscular atrophy Willard mentions bone atrophy 
following poliomyelitis llassm and his associates have reported 
a number of cases The question is unsettled as to whether the 
lack of regenerative power of bone m cases of paralysis is due to 
disuse or trophic disturbances Putzu found cxpcrimcntallj that 
nerve trunk lesions have no effect on the formation of callus 
Others have rcporicsl difTcrently Allison and Brooks show the 
effects of disuse m the production of bone atrophy Tumpeer 
an! ^^c^cc!y have recently reported 2 ca«cs of fractures m 
poliomyelitis 

Delayed union and refracturcs arc apt to occur 

Osteoporosis of Disuse — Osteoporosis of dls^^e is es’cn 
Hally bone atrophy due to prolongcil immobilisation or in 
suflicicnl motion m a pirt Bone stability is apparently due to 
proper nutrition supphctl by an adcqualc circulation or tissue 
respiration When either of the latter is interfered with de 
calafication results Hypomotility decreases tissue respiration 
This condition is frequently ob^ervcsl in extremities that have 
been o\tr immobihzctl or have not functioned because of pa 
rvlysis It IS cnrountcrcil m the extremities of hemiplcgics in 
finlilc paralytics deltoid musculosp\ral and circumflex pa 
rat) SIS etc 

flic prcgnoM<, Is good if there is no accompanying nerve 
paralysis thou^,!i in the agcil senile changes etc must be re 
mcmliercil \s a rule early mobilization diathermv, baking 
m-v.sv.igt in 1 inssivt motions bring a good result An unusual 
cave is tint . f a young mui (I ig Sffl) who develop^ apathologic 
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arm Schultzer finds, curiously, that the right side is seldom 
affected, and the lower eTtremities rarely. 

The fractures are apt tooccur only in the fate stages of syringo- 
myelia Normally, they heal quite rapidly or may require a long 
time, and pseudo-arthroses may form, Ihe callus may be nor- 
mal in amount or superfluous, h is the opinion of Schultzer 
that because of the ioss of pain and muscle sense, the patient may 
not be anare that he is subjecting his muscles to any etccs«ive 
strain Similar instances are seen in normal indjnduals per- 
forming “feats of strength ” Recent articles rcgardmgpatho/ogic 
fractures occurring in this condition ha\-e been published bv 
Koch and others 

Spina Siffda. — Pathologic fractures in the lower extremity 
have been noteil in cases of spina bifida Its occurrence is not 
common Its cause is attributed to bone atrophy as a result of 
the involvement of the lower spinal nerves in the meningocele 
It may, however, be due to atrophy of disuse where the lower 
limbs are paralj'zed Where the neurotrophic condition has 
affected the growth of the bone, hypoplasia of bone rather than 
atrophy may occur. An eight-year-old boy under our present 
care illustrates this 

Union may be normal or delayed The progmisis depends 
upon the etwloglc factor Treatment constats of immobilization 
and operative correction of the meningocele 

BemipIegU. — Fractures due to bone atrophy’ and disuse 
usually occur m elderly hemiplegics Often they are bedridden, 
though a defensive movement in an ambuJatoiy case may result 
m fractures Ihe site of fractures is usually the anatomical neeJ. 
or upper shaft of the femur Occasionally ihe humerus suffers 
Expenence has (aught us that the usual treatment of the past 
(plaster cast) is often inadvisable As a general ruk the Russell 
apparatus fs the most sathfactoiy treatment for the immr frac- 
tures It 13 best to keep the patient in semi-fowlcr position 


cult nursing care, d' 1 >vcd or nonunion lo many cases, regardless 
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oi the form of immofjiluaUon and finall> economical and (unc 
tional considerations The patient is elderl> and bedridden 
The extremity is paralyzed and functionless mth or without 
union ^^h>, then restore bon> alignment in a paral>2ed ex 
tremity at the cost of life from complications’ The time will 
come when useless limbs will be amputated 

Infantile Paralysis —In either infantile spinal paral) sis or the 
cerebral paralysis of children the growth of the bones in the af 
fcctcd extremity «loes not keep pace with the normal side Bone 
hjiioplasia and a retardation of bone growth may accompany 
bony and muscular atrophy Willard mentions bone atrophy 
foil >v,\ng jwliQmycUtis Ilassiti aixl his associates ha\c reported 
a number of cases The question is unsettled as to whether the 
lack of re;,cncrati\c power of lx>nc in cases of paralysis is due to 
disuse or trophic ihslurbanccs Puizu found expenmentaWy that 
ntrxe trunk lesions ha%c no effect on the formation of callus 
Others have rcportdl differently Allison and Brooks show the 
effects of disuse in the prwluction of bone atrophy Tumpeer 
ml McNccly ha\c recently reporlc<I 2 ca«es of fractures in 
poliomy clitis 

Delay c<l union an I rcfracturcs arc apt to occur 

Osteoporosis of Disuse —Osteoporosis of disuse is essen 
tnlly Iwnc atrophy due to prolongci! immobilization or m 
sufficient motion in a part Bone stability is apparently due to 
proper nutntion supplied by an adequate circulation or tissue 
ccipiration Wlicn cither of the latter is interfered wath de- 
ciliification results llyTwmolihly decreases tissue respiration 
Hus con lition is frequently oliserxci! in extremities tint ha\c 
liccn oM.r imroobilizcil or ha\c not lunclionctl because of pa 
nljvis It 18 encountered in the extremities of hemiplcgics in 
fiiitilc paralytics deltoid muscuIcKpiral and circumflex pa 
ralysis etc 

The prognosis is good if there la no accompanying none 
paralysis though m the ag«l senile changes etc must be rc 
mcmlwrcil As a rule early mobdization diathermy baking 
massa^i an 1 pas i\x motions bnn^ a good result An unusual 
sa-ic IS that of a yi ung man (I ig 560) who dcxclopcda pathologic 
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ann. Schultzer finds, curiously, that the right side is seldom 
alTecttd, and the low-er eMrenuties rarely 

The fractures are apt to occur only in the hte stag« of s)-riDgo- 
myclia. JiTonnally, thej’ heal quite rapidl)* or may require a long 
time, and pseudo-arthroses may form The callus may be nor- 
ma! in amount or superfluous It is the opinion of Schultzer 
that because of the loss ofpain and muscle sense, the patient may 
not be anare that be is subjecting lus muscles to any excessne 
strain. Similar instances are seen in normal individuals per- 
forming "feats of strength.” Recent articles regardmg pathologic 
fractures occurring in this condition have been published by 
Koch and others. 

Spina Bifida.— PathoJe^c fractures tn the lower ettremity 
have been noted in cases of spina bificla Its occurrence ts not 
common Its cause iv attributed to ixme atrophy as a result of 
the involvement of the loner spinal nenes in the meningocele 
It may, however, be due to alroph}- of disUsC where the lovrer 
b'mbs are paraljzed. UTiere the neurotrophic condition has 
afiected the growth of the bone hjpoplada of bone ratlier than 
atrophy may occur An eight-year-old l>oy under our present 
care Illustrates this 

Union may be normal or deL>e*l The prognosis depends 
upon the ettologic isctor Freaiment consists of immobdization 
and operative correction of the meningocele 

Hemiplegia — due to tvim airojihy and disuse 

Usuall)’ occur in elderly benuplccics Often they arc fiedndden 
though a defensive movement in an amljulatorv' cave may result 
in fractures The site of fraclujcs is u->ujlh ibe anatomical neck 
or upper shaft of the femur Occa-aonally ihe humerus suffers 
Experience has taught Us that the u-.uai treatment «f the past 
(plater casU is often inadvisable .-iv a general rule the Russell 
apparatus is the most satisfactory trcatmvnt for the femur trac 
tures It IS best to keep the patient in semi-f-ow ler {Kiciliuti 

The reasons that have led us to adi>{>t thi» l.>rm oi treatment 
are- The frequent occurreavc of hvjioatAtH congestion and pneu- 
monia, and decubitus in ta-ses treated with a placer (.i,l didi- 
cult nursing care, delayed or nonunion in manv unc, agardless 
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of the form of immobilization and finally economical and func 
tional considerations The patient is elder!} and bedridden 
The extremity is jiaralyzcd and functionless vnth or iMthout 
union \\h} then restore bony alignment in a paral} zed ex 
tremil} at the cost of life from complications^ The time will 
come %%hcn useless limbs will be amputated 

Infantile Paralysis — In either infantile spinal paral} sis or the 
cerebral p3ral}sis of children the growth of the bones in the af 
fcctcd extremit} docs not keep pace with the normal side Bone 
h}'poplasta and a retardation of bone growth may accompan} 
bon} and muscular atrophy Willard mentions bone atrophy 
foil iwinj, pQliom}c!itis Ilassm and his associates ha\e reported 
a number of cases The question is unsettled as to whether the 
lack of rctcncntiNc power of bone m cases of paralysis is due to 
(lisuic or trophic disturbances Putzu found experimental!} that 
ncr\c trunk lesions ha\c no effect on the formation of callus 
Others hase reported difTcrcnlly Allison ami Brooks shou the 
cITtets of disuse m the production of bone atrophy Tumpecr 
an I \tcNccl} base tcccnUj repotted 2 cases of fractures in 
pliom}cUtis 

Dela) ed union and rcfracturcs are apt to occur 

Osteoporosis of Disuse — Osteoporosis of disuse is cssen 
tnllj Ijonc atroph) due to prolongcil immobilization or in 
sufTicicnt motion in 1 part Bone stxbiUt} is apparently due to 
proper nutrition supplied by an adequate circulation or tissue 
rc«i)iralion When cither ol the latter is interfered with de- 
cakilication results II}Tx>motilily decreases tissue respiration 
Tins conlitnn is frequent!} obcencti in extremities that haxe 
been over itnmobiUtctl or ha\c not functioned because of pa 
nl}sis It IS cncountcretl m the extremities of hemiplcgics in 
fantilc paril}tics deltoid musculospiral and circumflex pa 
ral)Ms etc 

llic proj,nosis is good if there is no accompan}ang nene 
paral>-sis though m the aged semlc changes etc must be re 
memlK-rctl As a rule carl} mobiluaUon cUxtheTOi} baking 
mas ige an \ jnssne motions bnng a goal result An unusual 
case IS that « f a > oung man (Fig 560} who dc\ eloped a pathologic 
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ann. SchuJfzer finds, curiously, that the right side is seldom 
affected, and the lor\ er eartrenaties rarely. 

The fractures are apt to occur only in the iate stages of s3Titigo- 
myelfa Kormal/j', they heal quite rapidlj" or may require a long 
time, and pseudo-artfaroses may form The callus may be nor- 
mal In amount or superfluous It is the opinion of Schultzer 
that because of the Joss of pain and muscle sense, the patient may 
not be aware that he is subjecting hJS muscles to any excessive 
strain. Similar instances are seen in normal indmduals per- 
forming “feats of strength ” Recent articles regarding pathologic 
fractitres occurring in this condition have been published by 
Koch and others. 

Spina Bifida. — Pathologic fractures in the lower extremity 
have been noted in cases of spma bifida Its occurrence is not 
common Its cause is attributed to bone atrophy as a result of 
the invxiU'ement of the lovicr spinal nerves m the meningocele 
It may. howex'er, be due to atrophy of disuse where the loner 
limbs are paralyzed IVTiere the neurotrophic condition has 
affected the growth of the bone, hypoplasia of bone rather than 
atrophy may occur An eight-year-old boj’ under our present 
care illustrates this 

Union may be nomial or debyed The prognosis depends 
upon the etiologic lactor Treatment consnis of itamobiiizaiion 
and operatn-e correction of the meningocele 

Hemiplegia.— rractures due to bone atrophy and disuse 
usually occur m elderly henuplegics. Often they are bedridden, 
though a defensive movement m an ambulatory case maj result 
in fractures The site of irjcture« is usually the anatomical neck 
or upper shaft of the femur OccasionaJIy the humerus suffers 
Experience has taught us that the usual trcjiment of the past 
(plaster cast) is often inadvisable As a general rule the Russell 
apparatus is the most satisfactory treatment fur the temur frac- 
tures It IS best to keep the patient m ?emi-Fowler position 

The reasons that have led us to adopt this lorm of treatment 
are: We frequent occurrence of hj-postaac contfC'tion and pneu- 
monia, and decubitus in cases treated mth a planter cast, diffi- 
cult nursmg care, delajed or nonunion lo nun\- ea>es regardless 
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ot the form of immobiluatioti, and finallj economicaj and func 
tioml considerations The patient is clderlj and bedndden 
The citrcmitj is paral>zcd and functionlcss with or without 
union Uh>, then restore bonj alignment in a paraljzed et 
tremitj at the cost of life from complications’ The time will 
come when u-sclcss limbs will be amputateil 

Infantile Paralysis —In cither infantile spinal paralysis or the 
cerebral paraly«is of chihlren the growth of the bones in the af 
fectcil citrcrrHty iloes not Keep pace with the normal side Hone 
hyi>oplasia md a retardation of lione growth may accompany 
bony and muscular atrophy ttillard mentions bone atrophy 
following poliomyelitis Ilassin ami his associates ha\e reported 
a number of cases ITie question is unsettled as to whether the 
lach of regenerative power of bone in cases of paralysis is due to 
ilisUse or trophic disturbances Putzu found cTpcrimcntally that 
nerve trunk lesions have no cHeci on the formation of callus 
Others have rcportcil din’crcntly Allison and Brooks show the 
cOccts of disuse m the production of bone atrophy Tumpeer 
and McVccIy have recently reported 2 ca«es of fractures in 
pohomychtis 

Delayed union and rcfracturcs ire apt to occur 

Osteojiotosks ol Disuse — Osteoporosis of disuse is cssen 
tiilly bone ntrophy due to prolongc<l immobilization or m 
sutlicicnl motion in a part Bone stability is apparently due to 
proper nutrition supplied by an adequate circulation or tissue 
respiration When cither of the latter is mterfered with dc 
ciliificition results JlyiKimoliUly decreases tissue respiration 
Dus condition is frequently obscrvdl in extremities that have 
lircn over immobihzeil or have not functioned because of pa 
niy is It is cnc«iunlerc«l in the extremities of hemiplcgics in 
fvntilc (iiralylics deltoid musculo'piral and circumflex pa- 
rilysis etc 

Ihc pnignosis IS good if there is no accompanvang nerve 
pinly^is th >ugli in the ag«l senile changes etc must be re 
iricm\>crc«i \s a rule early mobilization ihathermy baking 
mxs<sigc and pasMVt motions bnng a good result An unusual 
case is that of a young man (fig 560) who ilcv eloped a patholopc 
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ann. Schultzcr fintls. curiousl>', that the right side is seldom 
affected, and the lower extremities rarely. 

The fractures are apt to occur 011I3' in the la te stages of sjTingo- 
mj-elia Nonnallj', thej* heal quite rapidlj' or maj’ require a long 
time, and pseudo-arthroses may form The callus maj- be nor- 
mal in amount or supeHluous It is the opinion of Schultzer 
that because 0/ the loss of pain and muscle sense, the patient may 
not be aware that he is subjecting his muscles to an)' excessi%-e 
strain. Similar instances are seen in normal individuals per- 
/orrmng“/eafsofstrength ” Recent articles regarding pathologic 
fractures occurring in lias condition have been published b)' 
Koch and others 

Spina Bifida — Pathologic fractures in the lower extremit)- 
have been noted in cases of spina bifida Its occurrence is not 
commoo Its cause is attributed to bone atrophy as 3 result of 
the intnivement of the loner spinal nerves in the meningocele 
It ina>( however, be due to atropbv of disuse where the lower 
limbs are paralyzed WTicre the neurotrophic condition has 
affected the growth of the bone h)poplasia 0/ bone rather than 
atrophy may occur An c»ght-\ear old boy under our present 
care Dlostrates tWs 

Union maj' be normal or debyed The prognosis depends 
upon the etiologic factor Treatment consists of immobilization 
and operative correction of the memngocele 

Hemiplegia. — Fractures due to Ixine atrophy and disuse 
usually occur in elderly hciniplegtcs Often they are bedridden, 
thoO'’h 3 defensiv e movement m an ambulatnn- case may result 
in fractures The site of fractures u usualh- the anatomical ned. 
or upper shaft of the femur Occasionally the humerus suffers 
Ev-perience has taught us that the usual treatment of the past 
fplaster cast) is often inadvisable .\s a general rule the Russell 
apparatus is the most satisfactory treatment tor the lemur frac- 
tures It 13 best to keep the patient m semi-Fonler position 

The reasons that have led us to adopt thii lorm of treatment 
are The frequent occunence rrf hypostatic congestion and pneu- 
mowii, and decubitus in cases treated with a piaster cast diffi- 
cult nursing care, delayed or nonunion in many ca-es regardless 
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pregnant ha\c a poor diet and suckle thctr jounp for one to 
two >cars m the belief that pregnanej can be a\oide<l therebj 
U ar and famine osteomalacia was olxen e<l % er> often among 
the Central rowers dunng the great war Maxwell (PeUng 
China) claims that osteomalacia is seen more often in India 
Kashmir and Northern China than in anj other countrj In 
the latter place there are at least 40000 to 50 000 cases mostl> 
found in the uplands ol Shansi and Shensi in the middle belt of 
Kansu and m Manchuria It i? occasional!) found in isolated 
cases all o\ cr the Kcpublic of China Hunger or stars ation cstco- 
malacia as it is aKo calleil is due to a long continued improperly 
balanccil diet Lack of fresh fooiK containing \atamins and ab 
sorlnblc calcium has been found to be the cause Recent!) we 
base ob'crsed this condition m a twent)-cight )car old female 
dietician ssho through soluntar) dietar) restriction to make her 
self thin so succccddl that her tissues were that of a case of 
rickets She was ncarl) 6 feel tall and weigheil only 100 pounds 
She was dcMiid of subcutaneous adipose ussuc and the osseous 
s)stcm was fiuitc ^wous The fracture sustainml was an intra 
capsular one of the femur with practical!) no pam She has 
made an excellent rc<n\cr\ throut^h immobilization diet and 
ergostcrol 

Ibc condition when due to famine aflccls naturalh both 
sexes mil all a^cs Hie diagnosis is generally made b) x ra) 
W hen the iliscasc has progrcssc«l for a long lime before fracture 
Ixiwing of the femora and peUac dcformil) ma) be ph)«icall) 
obsers able Hie roentgenogram of the fracturcil and other bones 
rcMaU o icopnresis The degree of l>one porosit) \anes with the 
stage or scMntx ofthcdi case The bones arc lacking in calcium 
ami the blo(tl content of calcium ma) lie as low as 5 to 6 mg 
(Mills and 1 sng) Urnding of the long bones is often noted 
It IS <Uic to weight bianng and Ikiw string muscle action 

lilt prognosis IS fuairablc Lmon ma) be dtlaactl if met 
alnhc neeiU arc not anucaatctl Refracture ma) occur for 
the s,anu rcas* n In additi >n to immobilization treatment 
shnul I Ik- ihrcxtcal to the cau atixc factor In the case of famine 
ostomalana a normal diet shouhl immeilialtla be giacn It 
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fracture of his fifth metacarpal as a result of prolonged immo- 
bilization of the wrist (and poshly from ner\e pressure) while 
being given radiotherapy for a giant-cell tumor of the lower end 
of the radius 

Osteomalacia (Fig. 563). — Osteomalacia is an abnormal 
softening of the skeletal s>’stem It affects adults primarily. 



Fig 563 — United pathologic fractare of femur due to o$teomaJacia. 

Same case as Fig 562 Appatent bone density is due to reprint ofereTposure 

Note boning of femur, Wolfs jan and Querstrtffen lines x-Ray (see last 
sentence in preceding illustration) Numerous Outfstreffen lines are to be 
seen in the )o«er half of femor, mdicatiiig periods of arrested de^eloploent. 

So-called “Juvenile osteomalada” as a rule is osteogenesis im- 
perfecta, with which it IS often confused. In America, osteo- 
malacia occurs most often m lactating women and is fairly 
common among those (Itahan and Austrian) who are often 
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pregnant ha\e a poor diet and suckle their young for one to 
two years in the belief that pregnancy can be a\oide<I thereby 
W ar and fanunc osteomalacia was observ ed \ ery often among 
the Central Powers during the great war Maxwell (Peking 
China) claims that osteomalacia is seen more often in India 
Kashmir and Isorthem China than in any other countrj In 
the latter place there are at least 40 000 to 50 000 cases mostly 
found in the uplands of Shansi and Shensi in the middle belt of 
Kansu and in Manchuna It is occasionally found in isolated 
cases all o\ er the Republic of China Hunger or starvation osteo 
malacia as it is also called is due to a long continued improperly 
balanced diet Lack of fresh foods containing vitamins and ab 
sorbable calcium has been found to be the cause Recentlj we 
have observed this cond tion m a twenty eight year old female 
dietician who through \oluntar> dietarj restriction to make her 
self thin so succeeded that her tissues were that of a case of 
rickets She was nearly 6 feet tall and weighed only 100 pounds 
She was devoid of subcutaneous adipose tissue and the osseous 
system was quite porous The fracture sustained was an intra 
capsular one of the femur with practically no pam She has 
made an excellent recovery through immobilization diet and 
ergostcrol 

The condition when due to (amine affects naturall> both 
sexes and all ages The diagnosis is generally made by x ra> 
\\ hen the disease has progressed for a long tune before fracture 
bowing of the femora and pelvic deformity may be physically 
observable The roentgenogram of the fractured and other bones 
rex eals osteoporosis The degree of bone porosity vanes with the 
stage or sev erity of the disease ITie bones are lacking in calcium 
and the blood content of calaum may be as low' as 5 to 6 mg 
(Mills and Feng) Bending of the long bones is often noted 
It IS due to weight bearing and bow stnng muscle action 

The prognosis is favorable Umon maj be delajed if met 
abohe needs are not appreaated Refracture may occur for 
the same reason In addition to immobilization treatment 
should be directed to the causative factor In the case of famine 
osteomalacia a normal diet should immediately be gi\en It 
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should be reinforced by sudi articles that can quickly make up 
the deficient bone regeneration Food products rich m ^nta- 
mlns C and D should be gix'en These consist of milk, codlb'er 
oil, egg yolk, orange and lemon juice, apples, and bananas 

Administration of parathyroid (Collip) may be gi\‘en a 
trial Xew calcium, easily absorbable, must be supplied by 
diet Codliver oil, ^osterol. ergosterol, ultraWoIet raj^, or 
sunshine, aid in better calcium absorption and deposition In 
lactating or pregnant TComen, it may be advisable to terminate 
lactation or pregnancy and immediately institute the caldum 
increasing treatment outlined The fetus in osteomalaaa suf* 
fers Viith the mother Osteoporosis and a diminished amount of 
calcium in the blood and umbilical cord are generally found. 
jra-tTvell, viithout ternunatlog pregnancy, has been able to 
treat an eipectant mother, cure her during gestation, and nor- 
mally deliver her of a normal child He uses diet, codhver oil, 
and irradiated ergosterol 

Coses due to starvation or underfeeding have been reported 
by Simon, Steiner, Hahn, and by Arenes 

Rachitis.— Rickets is observed most often in infants, but it 
may persist to adolescence It Is due to the lack of vitamin D 
Xegto cluldren are probably most often affected. It is a hypo- 
vitammosis, due to a poor diet on the part of the mother or an 
improper baby-formula In infants the fontanelJes delay in 
closing A rachitic rosary is often present The epiphysis and 
joints are enlarged Curving of the long benes results The 
bones are deficient in calcium and phosphorus and often con- 
tain an abnormal proportionate amount of magnesium and sul- 
phur. The bones are fragile because they are soft Fractures 
are s'^rul.-ir to those in osteogenesis imperfecta The r-ray re- 
veals, however, cupped epiphysis in addition to bone porosity 
Multiple fractures and recurrent fractures occur when the con- 
dition is pot recognized or vigorously treated The prognosis 
is good under proper treatment Excessive callus is often the 
rule 

The treatment consists of proper immobilization and atten- 
tion to diet and vitamin requirements. If the baby is still 
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nursing it should be taken from the breast and placed upon a 
proper formula Orange juice codli%er oil ergosterol Mosterol, 
etc should be added Schilouzen has demonstrated that 
avitaminos retard the formation of callus \Vhen available 
sunshine and ultraMolet irradiation are extremely benefiaal 
Scurvj maj attend the condition as it did a recent one of our 
own 

Scorbutus — Scurvy may occur at any age and m either sex 
It is a hypoMtanunosis and occurs when the diet is lacking in 
wtamia C Imperfect osteogenesis results \\ asting diarrhea 
mucosal hemorrhages periosteal prohferation and osteoporosis 
are manifestations of the condition 

While It may occur among sailors hunters and explorers 
uho exist largely upon canned or dned foods pathologic frac 
tures occur most often in infants and the young The skull ribs 
costochondral junctions and long bones are mainly affected b> 
the disease Fractures occur as a rule in the thigh leg and 
upper extremity The diagnosis is made physically and by the 
* ray In the latter subperiosteal hemorrhages mth prohfera 
tion or periosteal elevation is generally observed As treat 
ment is continued the bone porosity decreases and new layers 
of periosteum are noted 

The prognosis is very good Treatment other than proper 
splinting consists of supplying Mlatnin C This is found in 
oranges lemons apples and bananas As the majority of frac 
tures occur in infants or the veiy young practically speaking 
the treatment consists of the admimstration of orange juice in 
adequate quantities 

Metabolic Disturbances — ^Diabetes 

Pathologic fractures occur among diabetic patients very 
rarely It is questionable whether the fracture is a result of 
the metabohe disease or to assoaated disuse and atrophy 

Hyperparathyroidism —Hyperplasia and also adenomatous 
changes of the parathyroid glands cause generalized osteo 
porosis Pathologic fractures may result 

Compere has recently analyzed 12 cases of hyperparathy 
roidism including one of his own Fi\e or 42 per cent of these 
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developed fractures Three or 33| per cent had had multiple 
fractures when reported A recent personal case has had 
multiple fractures. Fifty-eight per cent of Compere’s collected 
cases were females The a^-erage age was thirty-se%en years, 
the youngest being seven and fourteen years old, and the oldest 
fifty-nine years of age. The majority of them had been diag- 
nosed as osteitis fibrosa. Eight of Compere’s collected cases had 
an adenoma of the parath>'Toid gland Another was not operated, 
but had bilateral palpable tumors (Duten’s Case No 2). The 
cases of Bojd, ilUgram, and Steams had a cj'stic adenoma 
Wilder’s cases had undergone malignant degeneration The per- 
sonal case proved to have a cystic adenoma of a parathyroid. The 
blood calcium is inaeased and chemical studies of the urine and 
feces show an e-tcessive output of calcium In addition to evtreme 
generalized osteoporosis. h)‘potonicily of muscles ami cj-stic 
degeneration of bones occur Deformities are common 

The prognosis m the past has been hopeless, but recent op- 
erative interference has resulted in marked improvement With- 
out operation (parathyroidectomy) the fractures unite slowly 
and tend to recur 

In addition to immobilization ami e.xtirpation of the diseased 
parath>*roid glands, the treatment should be directed toward 
better calcium deposition Before operation and after operation 
the absorption of calcium and phosphorus may be materially 
benefited by the administration of irradiated ergosterol or 
codIi\er oil, heliotherapy, and diet Future study and literature 
regarding this interesting subj'ect will eventually clarify the 
situation 

FRAGnJTY DUE TO HEREDITARY DISEASE 

Osteogenesis Imperfecta (Figs S64-, 565) — Osteogenesis im- 
perfecta IS claimed to be an inherited diathesis of bone fragilitj , 
as many as 9 ln(ll^^dual5 bemg affected in four generations 
Multiple fractures occur, more often in early life, almost ex- 
clusively before the thirtieth year 

Its etiolog>' IS httle known and its terms are many The 
^arious names confusing this condition are idiopathic osteo- 
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psathyrosis fragilitas ossium osteopsathyrosis, idiopathic 
Iragihtas ossium, bnltle bones blue sclera, brittle bones 
congenital nckets, jmenile osteomalacia, osteogenesis imper 
fecta congenita osteogenesis imperfecta rctarda, osteogenesis 
impEiSecta, hereditary mesenchyimc hypoplasia 

Patients suffering wth this disease frequently ha\ e fractures 
from triMal traumata or muscular action Cases are on record 



t 

m 


Fig 564 — Multiple pathologic fractures of right femur and bones of 
both legs due to osteogenes s imprrfeaa Thirteen month-old girl one of 
twins Both suffered similarly x Ray shows marked deformity of both 
lower extremit es due to multiple fractures of the femora and tibiae All the 
bones show the general zed decrease in bone dens ty character stic of osteo 


i i.ij| y di 0 traction 

ivhere fractures liave occurred tn ulero and during passage 
through the birtli canal The latter should be remembered be 
cause of its medicolegal aspects Usually though, multiple 
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fractures fake place after birth. The i-ray reveals (except ia 
the postadolescent age) extreme bore porosity and frequently 
many photographs have to be taken to secure a fair roentgeno- 
gram of the pathology These patients frequently have blue 
sclerae The long bones of the extremities and the ribs are 
mainly affected In the pre-adolescent stage, the fracture h'nes 



Fig 5(55— Same case as Fif 564, sixteen months after mtcnfu-e treat- 
ment Both turns hate had no further fracture for three and 3 half years 
*.Ray shows practically nomial loner extremities The deformities have 
disappeared and there is little 01 no evidence riniaining of the previous 
fractures N’ote the marted inciease in bone dtnsitv 

have a peculiar appearance, th^'seem to result from a crumpling 
or bending acOon, m’th frequently' an attempt to telescope on 
one surface This peculiarity is probably due to the fact that 
the bone is so decalcified as to be actually softened The boir- 
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string action of the powerful flcwr and extensor muscles or 
torsion IS then sufficient to crumple the softened bones De 
spite the low calaum content of the bone, fractures heal quiclJy 
and with abundant callus The blood calcium and phosphorus 
are usually normal or aboxe normal as in h>’perparathyroidism 
The immediate prognosis is good but recurrent fractures 
and premature death often result 

The authors have had occasion to observe or treat some 8 
cases of this condition In one instance multiple fractures oc 
curred in twins thirteen months old In one family under ob 
serxation the condition has been present for four generations— 
a later report will follow 

Osteosclerosis Generalisata — Osteosclerosis generalisata has 
been described by sex eral writers In this condition all the bones 
seem to be abnormally hard or sclerotic It is spoken of as marble 
bones The bones are oxercalafied (m comparison to osteo 
genesis imperfecta) and are entirely lacking m elastiatj The 
fracture line is often very straight (transxerse) or steplike and 
resembles the breaking of limestone or marble This condition 
occurs most often in the young The etiology is not known but 
it has been considered to be the result of a hyper\ttaminosis 
The * ray picture is pathognomonic as the bones are revealed 
to be extremely opaque to the x ray 

The immediate prognosis is good No difficulties are en 
countered as a rule regarding union though it may be slightly 
delayed The ultimate prognosis is guarded because recurrences 
are the rule The tendency to fracture usually disappears after 
the age of thirty (Babcock) Merrill has recentlj reported a 
case 

Gaucher’s Splenomegaly —In splenomegaly due to Gaucher s 
disease (at least) rarefaction of bone takes place Practically 
all cases which base recently been subjected to x ray examina 
tions have shown bone changes The osteoporosis may be sO 
great as to result in pathologic fracture The lower ends of the 
femur seem to be most oftenest involved 

Welt et al ha\e recently reported 6 cases of this disease 50 
per cent of which developed pathologic fractures The patients 
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complain of pains in the bones, stiffness, and limp. The long 
bones of the lower and upper extremity are chiefly affected In 
addition to the splenomegaly, the sj-mptoms may resemble 
osteomyelitis and be operated for the same as was the experience 
of Moschcowitz The diagnosis is made by the blood findings, 
puncture, and *-ray examination 

The prognosis is not good Splenectomy has aided a number 
of cases in reliexing the anemia, hemorrhagic diathesis, and 
burdensome weight of the organ, but it remains to be deter- 
mined how curative the procedure is. 

FRAGHITY DUE TO CHERnCAL IRRITATION IN INDUSTRY 
The absorption of certain chemicals in the body may lead to 
bony deposits of the metal and thence to necrosis So-called 
"fragilitas ossium” among match dippers has been reported 
by Dearden. According to him. the bones of such workers 
contain an excess of phosphoric aad which combines with the 
preexisting neutral phosphate to form a slightly acid salt and 
thereby causing excessix’e brittleness of the bones, i. t , phossy 
jaw 

Pearl-workers’ disease is (DaCosta) due to an osteitis from 
chemical irritation Tillmans claims that arsenic and pyro- 
gallic add produce a similar o$sif>ing periostitis Pathologic 
fracture due to the deslmction of bone by mesothorium has 
been recorded by Martland The fracture sustained was of 
the upper femur in a girl who painted watch dials with lumin- 
escent paint. 

The treatment condsts of eliminating the causatue chemical 
when possible. The prognosis is generally good as to umon, but 
poor as to complication 

ANALYSIS OF UNION IN PATHOLOGIC FRACTURES 
Xonunion or x-arious grades to excessix e union may occur in 
different tjpes of pathologic fracture or m the same disease 
The vast majority of pathologic fractures unite Table 4 
shows that umon may occur in 87 per cent of the different dis- 
eases and 20 per cent may ha\-e excessne callus production 
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TABLE 4 

rr... 

Lttle 

Ptiholope e»ndilion 

Ezenuve. NomuL 

delayed 

Non tno* a 

1 Cysts 

* 



2 Enchondroma 

* 



3 Osteitis fibrosa cystica 


* 


4 Myeloma (benign single) 




S Carcinoma 


* 

* 

6 Sarcoma 


* 

* 

7 Endothelioma 



X X 

8 Hypernephroma 




9 Myelomata (malignant) 

10 \cute osteomyelitis 

X X 

X 

* 

11 Chronic osteomyelitis 

X X 

X 


12 Local pressure 

13 Neuropathic 

* 

* 


14 Spnngomyelia 

X 

X 


IS Spina bifida 

K 

X 


16 Hemiplegia 

"t 

X 


17 Infantile paralysis 

X 

x 


18 Senility 

X 

X 


19 Disuse (porosis) 

X 

X 


20 Osteomalacia 

X 

X 


21 Starvation 

X 

X 


22 Rickets 

X X 



23 Scurvy 

X X 



24 Diabetes 

X 

X 


23 Hyperparathyroidism 

X X 

X 


26 Osteogenesis imperfecta 

X X 



27 Marble bones 

X 

X 


28 Gaucher s disease 

X 

X 


29 Phosphorus 

X 

X 


30 Radioacti>e 

X 

X 



6 23 

21 

5 3 


20 83 3 

70 

16 6 10 


per per 

per 

per per 


cent cent 


cent cent 


A B 

C 

D E 

Delated union (but union neyertheless) may take place in 70 
per cent In only 16 per cent is nonunion the rule though Blood 
goo<l IS aware of its occurrence in sarcoma hypernephroma, and 
endothelioma Ten per cent of this latter group are placed m 

the little known class 

as msuffiaent data and reported cases 

make this necessary 
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complain of pains in the bones, stiffness, and limp The Ion® 
bones of the lower and upper extremity arc chiefly affected. In 
addition to the splenomegaly, the sj-mploms may resemble 
osteomyelitis and be operated for the same as was the experience 
of Moschcowitz The diagno^ js made by the blood findings, 
puncture, and i-ray e.Tanunation. 

The prognosis is not good Splenectomy has aided a number 
of cases in reflexing the anemia, hemorrhagic diathesis, and 
burdensome weight of the organ, but it remains to be deter- 
mined how curatix'e the procedure is 

FRAGILITY DUE TO CHEMICAL IRRITATION IN INDUSTRY 

The absorption of certain chemicals in the body may lead to 
bony deposits of the metal and thence to necrosis So-called 
“fragilitas ossium” among match dippers has been reported 
by Dearden According to him, the bones of such workers 
contain an excess of phosphoric add which combines with the 
preexisting neutral phosphate to form a slightly acid salt and 
thereby causing excessive brittleness of the bones, i e , phoss) 
jaw 

Pearl-workers’ disease is (DaCosta) due to an osteitis from 
chemical irritation Tillmans claims that arsenic and p}TO- 
gallic acid produce a siimlar ossiljing periostitis. Patholo^c 
fracture due to the destruction of bone by mesothorium has 
been recorded by ilartland The fracture sustained was of 
the upper femur in a girl who painted watch dials with lumin- 
escent paint 

The treatment conasts of ebminating the causatixe chemical 
when possible The prognosis is generally good as to union, but 
poor as to compheation 

analysis of union in pathologic fractures 

Xonumon or x-arious grades to exccssn-e union may occur in 
different t>T« of pathologic fracture or m the same disease 

The x-ast majority of pathologic fractures unite Table 4 
shows that union may occur in 87 per cent of the different dis- 
eases and 20 per cent may haxe excessixe callus production. 
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SPLENECTOMY IN PRIMARY PERNiaOUS ANEMIA 
With the ad\ent of the mdespread use of liver therapy and 
other protein extracts with or without vitamins bttle attention 
has lately been given to some of the once popular and occasion 
ally successful measures of treatment for prunarj pernicious 
anemia It is our purpose on this occasion to bring bacL to 
general attention a valuable method lately discarded despite its 
evident success within certain indications namely the use of 
splenectomy 

Much has been said and done m the past since splenectomy 
was first advised by Lppmger concerning the relative values and 
indications for splenectomy Thus the bterature until 1927 and 
the advent of In er therapy contains many a series of splenectomy 
cases with varying results Since the time of Lppmger there 
has been a marked improvement in the techmeof splenectomy so 
that the operative mortahly has been reduced to a minimum 
which (lid not exist previously Thus the more recently reported 
senes the lower the operative mortahty Pnmary pernicious 
anemia before the Incr therapy era presented such a hopeless 
and desperate prognosis that splenectomy as krumbhaar rightly 
says wis sei7cd on all too often as a last resort and was gready 
overdone Thus early senes revealed large operative mortalities 
and large numbers of unimproved cases Nevertheless as one 
traces this operation through the bterature there is a definite 
evidence that an occasional and astomshing cure can be brought 
ibout even in cases wherein all other measures fail In 1923 
in reviewing the literature again he said that the pendulum of 
medicine had swung the other way and that splenectomy was 

XOL lo 87 1,77 
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SUMMARY 

In fractures through bciugn tumors union is the rule In 
cysts the fracture episode usually results in a cure of the cjsUc 
condition 

In malignant tumors union occurs Hawley states that in 
carcinoma union is the rule. Bloodgood states that in meta- 
static carcinoma union rarely takes place In Pancoast’s ex- 
perience 40 per cent of pathologic fractures due to carcinoma 
unite — nith or v,nthout irradiation In sarcoma Bloodgood 
states that union is almost unheard of, two doubtful cases m his 
report of tnenty-one CTamples In our personal series nc ha\e 
not suflicient data to form a conclusion The cases usually die 
in bed of their metastases, the fracture being incidental 

In acute and subacute mflammatory conditions union is 
the general end-result, if the infection has early and adequate 
surgical treatment In neglected cases, especially in adults, 
nonunion may occur 

In chronic inflammatory conditions union is the rule with 
excesshe callus formation 

In fractures occurring in general disease, um'on is delayed or 
absent depending upon the course of the general disease In 
rickets, osteomalacia, and scur%y proper, treatment results in 
union — osteomalacia frequently heals with excessive proxisional 
callus 

Eighty-se>en per cent of causati\-c conditions are known to 
haN-e union occur, in most of nbich union is the rule 



SPLEVECTOirV IN PWMAR\ PERNICIOUS AVEiOA 1379 

\et in all cases it was larger than normal (265 to 500 Gm ) 
Hitzrot belie\e5 that i{ the spleen is palpable in peiniaous 
anemia there is a definite indication for operation Splenec 
tomy IS of special value he has found in patients under forty 
five with an anemia of the hemolytic type with hematogenous 
crises and periods of remission, between these crises 

The greatest improiement occurred in cases with the most 
fragile red cells 

Schabort'5 in 1927 reportwl 4 cases from Guy s Hospital 
London Here operation was done because all other measures 
failed and the spleen was considerably enlarged m each One 
died from subdiaphragmatic abscess this patient s condition 
was so senous that death was inevitable in any event Another 
showed stnking nse in hemoglobin to over 90 per cent but 
death occurred two months later from lobar pneumonia In 
the other 2 cases the hemoglobin rose rapidly one case lived 
icmr years and the other was still living live years later 

The Mayo series hav e been several times reported the latest 
being bj GifRn’ in 1927 The onginal 62 cases were again re 
ported and of this group 3 patients were still living one a year 
and eight months 1 three years and sue months and 1 ten years 
after operation Approximately 75 per cent of those who re 
covered from the operation lived less than three years and 25 
per cent lived more than three years The average total dura 
tion of disease was seven and a half years 

Dccastello* in 192S reported 19 cases m which 2 are still 
alive and well living for seven and a half and thirteen vears 
There were 6 operative deaths 8 were vastly improved of which 
2 died in one year 2 died in two years 1 died after three years 
1 die 1 after four and one half years and the 2 above are still 
living ri\e were unimproved The author advises splenec 
tomy early and feels that his high opecatue mortality is prob 
ably due to the lateness in disease at which the operations were 
done 

Mcinertz ® reported 8 cases in 1928 of which 4 died of op 
eration 1 died in three years and 3 are living at one and one 
half five and six and a half years postoperative Blood curves 
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then neglected as much as it had pre\iously been o\erdfme 
He presented at that time the total number of cases done, in- 
cluding the first report of the series, a total of 20S cases, 
of which 35 died nilhin a month, or an average operative death 
rate of 16 8 per cent Seventj'-nine of this series died since op- 
eration. 26 were not improved, and 144 were improved That 
splenectomv for this condition is at present neglected seems 
more true in many wavs than at the time of Krumbhaar’s paper, 
unless it can be proven conclusively that liver diet can entirelv 
succeed it. 

Since this summarv- by Krumbhaar many more cases have 
been reported, as follows 

Carr* reported one case with good immediate result, but 
complete follow-up was not obtained Larrabee” reported one 
case followed by a prolonged remission Spangler” also reported 
a case with complete recover}- for seven years, at which time the 
patient was still in good health, and the ted cell count had risen 
from 1,140,000 to 5,400,000, with color mdev below one and au 
almost normal differential 

Walterhofer and Schramm” reported their results with 
splenectomy in the treatment of 16 cases of pernicious anemia 
Only one patient survived as long as five jears Two others 
lived more than four vears and 2 more for over two years. The 
remaining 11 patients died in fmm two months to two vears 

Holm'® in 1922 reported a case of peminous anemia in which 
after splenectomy the blood count increased from 760,000 to 
1,725,000 in eleven months He ated 85 cases compiled by 
Knese, in which the benefit of splcnectornj in pernicious anemia 
was remarkably constant, also Eppmger’s 18 patients, 2 of 
whom lived for more than four years after operation and 6 
more for more than two years 

Hitzrot® in 1922 reported 7 cases in which splenectomy was 
performed for pernicious anemia In 3 cases death occurred 
within one year after operation, in 3 there was improv ement for 
periods of one to four years, and in 1 operation was too recent 
to state the final result The spleen was palpable in three of 
these cases, questionably palpable in two and not felt in two 
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might serve to almost completely ameliorate if not cure the dis 
ease 

Indications for splenectom> m primary pernicious anemia 
have been much discussed It seems a consensus of opinion at 
present that it should be reserved for cases with high icterus 
index increased fragility of red cells mth or without palpable 
splenomegal} To this some of the German authors have added 
as an indication that splenectomy will often help when all other 
measures fail If the theorj of Us action as advanced bj 
Barker* and many others is by removing erythrophagocytes and 
thus decreasing destruction of already fragile red cells one can 
readily see that in these cases of increased fragility splenectomy 
must be a valuable aid to any other treatment employed 

The patient I am now showing you illustrates the unusual 
t>’pe in which cure occurred for a considerable time after splen 
ectomv This case was reported by Dr Brill my former as 
sistant m the Annals of Surgery 1927 She is a white woman 
aged fifty seven who came to the University Hospital service 
of Dr Stengel in July 1926 suffering with weakness and short 
ness of breath This complaint had become increasingly sev ere 
for more than a year previously She showed no evidence of 
cord changes except decreased vibratory sensation and a pull 
mg sensation m her calves She was however mentally dis 
oriented and confused Phy sical examination show ed emaciation 
jaundice a systolic murmur of heart a palpable spleen but was 
otherwise negative Clinical pathology as follows 

Fragility test Hemolysis begins 450 complete 375 \an 
den Bergh test Negative direct 3 2 units indirect 

She w as treated fust by transfusions and liv er diet Her blood 
count improved it frst as shown by illustration but not until 
after splenectomy did this improvement become at all perma 
nent Immediately following splenectomy and cholei^ stectomj 
her \an den Bergh became normal fragility reached normal 
limits hemolysis beginning at 425 and ending at 0 300 She 
gamed weight her weakness disappeared and she was able to 
go about her work Her blood count rose rapidly aided perhaps 
by a rather inadequate liver diet Since leaving the hospital 
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showed greatest increase after splenectomy in all cases, e\en 
though liver therapy was used in 1 or 2- Auxiliarj- measures 
were added in the shape of arsenic and transfusions 

Nargeshuber” m 1928 reported 11 cases, of which 9 were im- 
proved, I was an operatixe death and 1 was unimproved He 
contrasted with this surgical series a series of 60 who had r^ 
ccived liver therapy Of the latter, 24 were improved, 30 died 
and 6 were unimproved Of the entire senes 48 died before the 
end of one year and only 2 were ahve at the time of repwrt Of 
the 33 with nonoperative treatment in which remission was se- 
cured by liver diet, 14 died within the year, 5 lived more than 
five years, 3 lived more than two years, 1 lived more than one 
year, 4 lived about one year, and the fate of 6 was unknown. 

Bohm’ in 1928 reported one case in which splenectomy was 
done, who was living and well 8i.x and a quarter years later, while 
six similar cases without splenectomv died within a year. 

These figures then, summarized from the literature and ex- 
clusive of the Mayo series show a total of 70 cases of splenec- 
tomy in pernicious anemia since the summarj* of 208 cases bj 
Krumbhaar Of these. 11 died of operation, an average opera- 
tive mortality of IS 6 per cent Of the remainder, 55 were im- 
proved and onlj 14 unimproved It is of greatest interest to 
note that 10 cases were still abve and well when reported at 
intervals of one to thirteen vears following splenectomy 

A contrast ol these results with the similar senes of cases 
treated by liver therapv cited above by Xarbeshuber in which 
48 of 60 died within a vear and only 2 were still living and well 
is also very interesting It leads us to the belief that splenec- 
tomy still has a definite value, and in this we are supported bv 
statements of others Mayo,‘‘‘ for instance, says “The liver 
feeding treatment of pnjnarv pernicious anemia is giving such 
good results that splenectomy is seldom indicated, but that it 
has a place in the treatment of prunary pernicious anemia should 
not be forgotten ” Xarbeshuber states that liver diet and therapy 
is not a complete cure, and that in cases where the necessary in- 
dications exist, splenectomy still has a definite value Githn 
suggested that a combination of splenectomy with other therapy 
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rose to hemoglobin 63 per cent red blood cells 2 940 000 \\ hen 
seen fi\e jears later he ^\as sjTnptom free and clinicall> cured 
but his count was hemoglobin 24 per cent red blood cells 1 370 
000 a color index of 88 Since then he was started on iner diet 
His blood count rose to 5 SOOOOO and he js able to do all work 
except the most strenuous 

The next case is really the moat slaithng of all J L a 
white male aged {ort> one at tune of operation was splenec 
tomized at the Umiersitj Hospital June 12 1915 at which time 
his chief complaint was weakness of two jears duration dizzi 
ness and dyspnea with palpitation He also had occasional 
\omiting and edema of the feet Thisical examination at that 
time showed yellowish pallor icteric sclera palpable spleen and 
User and edema of legs His blood count was hemoglobin 25 
per cent red blood cells I 300 000 There was a marked increase 
of urobilin output Fragihiy of ted cells was increased hemolj sis 
beginning at S2a and complete at 325 The spleen after re 
moval showed hjperplasia and excessive pgmentation After 
operation his urobihn output diminished to normal and the 
blood count rose to hemoglobin 70 per cent red blood cells 

4 800000 with a normal diflerenlial m two months On dis 
charge the fragihtj ol his red cells had also become normal 
When seen by us in June 1926 or eleven years after operation 
he show ed absolutely no sj mptoms of primary perniaous anemia 
H s blood count was hemoglobin 104 per cent red blood cell 

5 160 000 and white blood cells 7400 wnth no abnormality in 
d flercntial Bleeding and coagulation times were normal 
One feature remained however namely an increased fragility 
of red cells hemolj sis beginning at 6W and complete at 375 
To the best of our knowledge this man is still aliv e an 1 symptom 
free 

Besides these 1 cases I have done splenectomj on 5 more 
The first of these M K. was a white woman of sixty three ad 
mitted to Misencordia Hospital September 9 1926 and splrjOAC. 

tomized October 12 1923 Her chief complaint was nausea and 

vomiting of SIX months duration with numbness of one hand 
dyspnea on exertion an 1 loss of weight Phjsical examination 
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the patient has been s}mptoni free, she has gained about 100 
pounds in weight, her face has become ruddy, and her count 
has remained up. Only occasionally has she eaten li\er, no 
more so than the average household would use As >ou see her 
now she is rather obese, remarkably healthy in appearance, and 
her blood count is high. The illustration shons the progress of 
her blood count 
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1.160.000 6,900 23 
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1.850.000 3.300 30 
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Transfused 200 cc 
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Splenectom> . choleci siect o<n\ 

2.310.000 6.900 37 

2.62C.OOO 6000 5] 

3.200.000 10 700 85 

3.600.000 11.300 80 


0 4S0-O37S 


0425>0 300 
0425-0 275 


Thcne-xtcaselamnowshowmgjoujsMr R O , a chauffeur, 
white male, age forty-se\-cn jears, who nas splenectomized at 
Miscncordia Hospital Xo\ ember 15, 1922 His chief complaint 
on admission was weakness which had begun some four }ears 
before admission, graduaU) mcreasing. with mcreasing shortness 
of breath for the last month He also complained of some dizzi- 
ness Physical caamination rescaled a lemon-jellow skin, palp- 
able spleen, and systohe cardiac murmur The blood count 
showed a color mde.^ of 1 43, hemoglobin 43 per cent, red cells 
1,490,000 and white blood cells of 5900, with a characteristic 
differential count and smear Following transfusion the count 
rose to hemoglobin 45 per cent, and red blood cells 2,420,000, 
but quickly dropped again Following splenectomy bis count 
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and nausea lasting one jear He also complained of dizziness 
nhitring noises in ears tachycardia and sore tongue Physical 
examination re\ealed pallor with yellow tinge blowing systohc 
murmur but no palpable masses Clinical pathology Trace 
of urobilin in urine gastnc analysis no free hydrochloric icid 
total 20 Fragility test hemolysis begins at 450 complete at 
3a0 Blood count hemoglobin 15 per cent red blood cells 
1 120 000 white blood ceUs 1900 Sexeral days later snbratorv 
sense became impaired and symptoms of cord changes became 
apparent The \an den Bergh was Direct immediate and 
delayed biphasic indirect 14 4 units The blood count rose to 
hemoglobin 60 per cent red blood cells 2 TaO 000 and white 
blood cells 7200 with a much more norm'll differential following 
splenectomy Howe'er the cord changes and symptoms rapidly 
progressed and the patient died May 19 192o 

The se'enth case E R a white woman aged thirty two was 
admitted to the University Hospital November 13 1925 Chole 
c'stectomy and splenectomy were done November 14 1925 
Her chief complaints were weakness loss of weight and right 
hypochondriac pain with nausea and vomiting all these lasting 
two 'ears Physical examination re'ealed a pallid yellowish 
skin with icieroiil tinge of sclera The spleen was not palpable 
Her blood count after several transfusions was Hemoglobin 51 
per cent red blood cells 3 270 000 white blood cells 8200 with 
a nearlv normal differential Fragility test \an den Bergh and 
urobilin tests were not done due to expense to the patient The 
spleen at operation 'vas enlarged to about twice normal size 
Following operation this patient was considerably improved 
hut this improvement was only temporary and the patient died 
February 13 1926 

Ihe last case of this senes was Mr B a white male aged 
ffty two who was admitted to the service of Dr I razier March 
^3 1918 and splenectomi/cd March 23 1918 His chief com 
plaint on admission was weakness shortness of breath and pal 
pnation There is no record of a physical examination Blood 

count showed hemoglobin 40 per cent red blood cells 1 80OOOO 
an ! white blood cells 8800 There was an excess of urobilin in 
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revealed pallor of skin, suspicion of jaundice of the sclera, sjs- 
tolic cardiac murmur. The spleen svas not palpable. Climcal 
patholog)': On admission, hemoglobin 55 per cent, red blood 
cells 1,600,000, white blood cells 4200 There was no free 
hydrochloric acid in the gastric content and the total aciditj did 
not exceed si.x The fragility of the red cclb was normal, the 
urobilin test was negative Following splenectomy and trans- 
fusion the blood count rose to hemoglobin 60 per cent, red blood 
cells 2,430,000, white blood cells 5900 At operation the spleen 
was found to be considerably enlarged, but it contained \er5 
little extra pigment on section This patient did not materiall) 
improve thereafter, hut died of her anemia, May 10, 1924 It 
is to be noted, however, that she did not present the t>-pical 
indications which we now consider criteria for splenectomy 
namely icterus, maeased fragility and urobilin excretion 

The fifth case. Mrs A V . a white woman, aged ^o^ty-se^•en, 
was admitted to the University Hospital October 10, 1923 and 
splenectomizcd October 13. 1923 She entered the hospital 
with the chief complauit of progressing general weakness, sor^ 
ness of the upper abdomen, lasting four years, after an acute 
illness with high fever, marked jaundice, nausea, vomiting, and 
diarrhea Blood counts showed a progressive anemia despite 
transfusions Physical examination revealed an adult white 
female with a lemon-yellow skin, well nourished. The heart 
showed a sytolic murmur and the spleen was tender and palp- 
able The tongue showed glossitis and cord lesions w ere presen' 
as shown by loss of sense of position of toes and feet, and diminu- 
tion of reflexes Her blood count on admission was Hemo- 
globin 3S per cent red blood cells 1.710.000 and white blood 
cells 4800. with a typical picture in differential and smear 
Following operation the blood count did not rise appredabh, 
hemoglobin 45 per cent, red blood cells I 780.000, wlute blood 
cells 9700, and the patient died without marked symptomatic 
improvement December 23. 19>3 

The sixth case. W J . a white male, aged fifty-five, was ad- 
mitted to the University Hospital September 4, 1924 and splen- 
cctomiaed October 7 1924 His chief complaint was ireakness 
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and nausea lasting one >ear He also complained of dizziness 
Vvhiiiing noises in eais tachycardia, and sore tongue Physical 
examination reiealed pallor ivith yelloiv tinge blowing systolic 
murmur but no palpable masses Clinical pathology Trace 
of urobilin in unne gastric analjrsis no free hydrochlonc acid 
total 20 Fragilitj test hemolysis begins at 450 complete at 
SaO Blood count hemoglobin lo per cent red blood cells 
1 120000 white blood cells 1900 Several dajs later vnbratom 
sense became impaired and symptoms of cord changes became 
apparent The Van den Bergh ivas Direct immediate and 
delajed biphasic indirect 14 4 units The blood count rose to 
hemoglobin bO per cent red blood cells 2 750 000 and white 
blood cells 7200 with a much more normal differential following 
splenectomi Howeier the cord changes and symptoms rapid)) 
progressed and the patient died Ma> 19 192a 

The sex enth case E R a white woman aged thirty two was 
admitted to the University Hospital Noiember 13 1925 Chole 
cistectomv and splenectomy were done November 14 192a 
Her chief complaints were weakness loss of weight and right 
hypochoiulnac pam with nausea and vomiting all these lasting 
lao Ntars Physical examination revealed a pallid yellowish 
skin with icteroid tinge of sclera The spleen was not palpable 
Her bloo 1 count after several transfusions was Hemoglobin 51 
per cent red blood cells 3 270000 white blood cells 8200 with 
a nearlv normal differentia! Fragility lest \an den Bergh and 
urobilin tests were not done due to expense to the patient The 
spleen at operation was enlarged to about twice normal size 
Followini, operation this patient was considerably improved 
but this improvement was only temporary and the patient died 
Februarv U 1926 

The last case of this senes was Mr B a white male aged 
fftv t\\ who was admitted to the service of Dr Frazier March 
23 1918 and splenectomizcd March 23 19l8 His chief com 
plaint on admission was weakness shortness of breath and pal 
pitatinn There is no recor 1 of a physical examination Blood 
count sh wed hemoglobin 40 per cent red blood cells 1 85 O 000 
and white blood cells 8800 There was an excess of urobilin in 
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the urine Following transfu^on the count rose to hemoglobin 
50 per cent, red blood cells 2,650,000 The spleen, after reino\al, 
showed considerable pigment and weighed 240 Gm Following 
splenectomy the blood count rose to hemoglobin 69 per cent, 
red blood cells 2,890,000 with an almost normal difTerential 
On October 7, 1918 this patient was still in excellent condition 
with a blood count about the same We ha%e no further records 
available, and do not know if this unprovement were permanent 
or merely temporary 

It IS to be noted that in this senes there are no operatne 
deaths Three patients are still h\ing and well at inter\‘aUfroia 
four to fourteen years Four died within a year after operation 
and the fate of one is unknown It is also interesting to note 
that of the cases cured, all have been s>Tnptom free and almost 
completely arrested, that the addition of slight amounts of liser 
after splenectomy may produce astonishing results not obtain- 
able by transfusions and U\er therapy before splenectomy. 
In all cases, transfusion was resorted to both before and after 
operation, lessening the risk of operation considerably, and liver 
diet added to the treatment m 2 cases with good result 

Conclusions.— A summary of the literature and the series of 
cases presented today leads one to conclude that splenectomj 
still has a very real value m the treatment of primary pernicious 
anemia, both as a primary treatment and as auxiliary to liver 
therapy and transfusion When studying end-results since 
splenectomy first came into vogue, we reach the conclusion that 
in properly selected cases it is a very satisfactory method of 
approach, especially m supplementing other treatments, with 
some rather astonishingly cured cases It is. of course, as Todd 
has said, impossible to evaluate the value of any treatment on 
survival only, since many cases survive over long periods 0 / 
time without treatment, but it is nevertheless evident that the 
general average survival of our cases is greater than any of the 
other treatments previous to liver therapy , and when combined 
with this in the proper type of case, splenectomy- promises much 
in the way of a more perfect omtrol of the disease 
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the urine Following transfusion the count rose to hemoglobin 
50 per cent, red blood cells 2,650,000 The spleen, after reino;^ 
showed considerable pigment and weighed 240 Gm FoUovdng 
splenectomj* the blood count rose to hemoglobin 69 per cent, 
red blood cells 2,890,000 with an almost normal differential 
On October 7, 1918 this patient was still in excellent condition 
with a blood count about the same. W'e have no further lecorda 
a%ailable, and do not know if this improvement were permanent 
or merely temporarj’ 

It is to be noted that in this senes there are no opnratne 
deaths Three patients arc still ti\tngand well at inter\-als from 
four to fourteen } ears Four died within a j ear after operation 
and the fate of one is unknown It is also inferestine to note 
that of the cases cured, all ha\e been sjtnptom free and almost 
completely arrested, that the addition of sh’ght amounts of Il^er 
after splenectomy may produce astonishing results not ohtam- 
able by transfusions and liver therapy before spleneclomj 
In all cases, transfusion was resorted to both before and after 
operation, lessening the nsk of operation considerably, and Iner 
diet added to the treatment in 2 cases with good result. 

Conclusions. — A sununarj' ot the hterature and the series of 
cases presented today leads one to conclude that splenectomy 
still has a very real 'alue m the treatment of primary pernicious 
anemia, both as a pnmary treatment and as auxiliary to h\er 
therapy and transfusion When studjnng end-results since 
splenectomy first came into \cigue. we reach the conclusion that 
m properly selected cases it is a verj' satisfactorj- method of 
approach, especially in supplementing other treatments, with 
some rather astonishingly cured cases It is, of course, as Todd 
has said, impossible to exaluate the value of any treatment on 
surMva! only, since many cases sur\a\e o\cr long periods of 
time wnthout treatment, but it is nevertheless exident that the 
general a\erage surM'al of our cases is greater than any of the 
other treatments previous to h\er therapy, and when combined 
with this m the proper type of case, splenectomy promises much 
in the way of a more perfect control of the disease. 
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the urine Following transfurion the count rose to hemoglobin 
50 per cent, red blood cells 2,650,000. The spleen, after remo\al, 
showed considerable pigment and neighed 240 Gm. FoHotoj 
splenectomy the blood count rose to hemoglobin 69 per cent, 
red blood cells 2,890,000 with an almost normal differentia! 
On October 7, 1918 this patient was still in e.'ccellent condition 
with a blood count about the same. \Ve have no further records 
available, and do not know if this improvement were permanent 
or merely temporarj' 

It is to be noted that in this scries there are no operauve 
deaths Three patients are still living and well at intervals from 
four to fourteen jears Four died within a year after openlion 
and the fate of one is unknown It ts also interesting to note 
that of the cases cured, all have been sjinptom free and almost 
completely arrested, that the addition of slight amounts of liver 
after splenectomy may produce astonishing results not obtain- 
able by transfusions and liver therapy before splenectomy 
lu all cases, transfusion was resorted to both before and after 
operation, lessening the risk of operation considerably, and hvet 
diet added to the treatment in 2 cases with good result 

Conclusions. — A summary' of the literature and the senes of 
cases presented today leads one to conclude that splenectomy 
still has a verv' real value in the treatment of pnmao’ pernicious 
anemia, both as a primary treatment and as auxiliary to hver 
therapy and transfusion When studying end results since 
splenectomy first came into vogue, vve reach the conclusion that 
in properly selected cases it is a very satisfactory method of 
approach, especially in supplementing other treatments, with 
some rather astonishingly cured cases It is, of course, as Todd 
has said, impossible to evaluate the value of any treatment on 
survival only, since many' cases survive over long periods of 
time without treatment, but it is nevertheless evident that the 
general average survival of our cases is greater than any of the 
other treatments previous to liver therapy, and when combined 
with thus in the proper type of case, splenectomy promises much 
in the way of a more perfect control of the disease 
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the urine. Following transfusion the count rose to hemogloba 
50 per cent, red blood cells 2,650,000 The spleen, after remn\a], 
showed considerable pigment and neighed 240 Gm. FoUoniig 
splenectomy the blood count rose to hemoglobin 69 per cent, 
red blood cells 2,890,000 with an almost normal differentuL 
On October 7, 1918 this patient was still in e-^cellent condition 
with a blood count about the same. We have no further records 
available, and do not know if this improvement were permanent 
or merely temporarj*. 

It is to be noted that in this series there are no operatne 
deaths Three patients are still living and well at intervals from 
four to fourteen years Four died within a vear after operation 
and the fate of one is unknown It is also interesting to note 
that of the cases cured, all have been sjTnptom free and almost 
completely arrested , that the addition of sbght amounts cf livn 
after splenectomy may produce astora'shing results not obtain- 
able by transfusions and bver therapy before splenectomy 
In all cases, transfusion was resorted to both before and aft« 
operation, lessening the risk of operation considerably, and livet 
diet added to the treatment in 2 cases with good result 

Conclusions. — A summary’ of the literature and the series of 
cases presented today leads one to conclude that splenectomj 
still has a very real value in the treatment of primary pernicious 
anemia, both as a primary treatment and as auriliaiy to liver 
therapy' and iransSugon \Yhen studying end-results since 
splenectomy first came into vogue, we reach the conclusion that 
in properly selected cases it is a very satisfactory method of 
approach, especially- m supplementing other treatments, with 
some rather astonishingly cured cases It is, of course, as Todd 
has said, impossible to evaluate the value of any treatment on 
survival only, since many cases survive over long periods of 
time without treatment, but it is nevertheless evident that thf 
general average survival of oar cases is greater than any of the 
other treatments previous to liver therapy, and vvhen combined 
^th this in the proper type of case, splenectomy promises much 
in the way of a more perfect control of the disease 
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INTESTINAL TUMORS 

Diere are a sufficient number of interestinR and unusual 
facts concerrung most of the 5 cases of mtcstinal tumors herewith 
presented to warrant our discussion The first 4 cases arc car 
cinoma 3 of the colon \ of the tectum The 3 colon cases were 
under the care of physiciaiK lor months before operation All 
eccept Case IV were operated upon fairly promptly when they 
came under the care of the surgeon 

Metastasis occurs relatively late m cancer of the colon 
Buthn states that SS per cent ol the patients die while the cancer 
IS still local death being due to acute obstruction or infection 
Cancers of the right half of the colon are comparatnely benign 
and metastasize later than iho«e of the left colon There arc two 
reasons for this The tumors generally ate soft md less malig 
nant than the usual hard or scirrhus found on the left side 
secondly the lymphatics are less well developed on the right side 
Metastasis to the liaer is found infrequentl> in carcinoma of the 
Tight colon 

Symptoms — Increasing obstipation, associated with colicky 
pain in the abdomen and alternating attacks of constipation 
and diarrhea is the histor> often obtained in these cases Diar 
thca IS more apt to be founil m distal colon carcinoma Obstruc 
tion becomes caadent earlier in left-sided lesions because of the 
formcil intestinal contents and the growth itself which is often 
a hard tumor inaoKang the circumference of the bowel not un 
hU a cotton V. Ivew dots eaist an nght sided 

ISIIq 
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INTESTINAL TUMORS 

There are a sufficient number of interesting and unusual 
facts concerning most of the 5 cases of intestinal tumors herew ith 
presented to warrant our discussion The first 4 cases are car 
cinoma 3 of the colon 1 of the rectum The 3 colon cases were 
under the care of physiaans for months before operation All 
except Case IV were operated upon fairly promptly when they 
came under the care of the surgeon 

Metastasis occurs relatixely late in cancer of the colon 
Butlin states that 55 per cent of the patients die while the cancer 
IS still local death being due to acute obstruction or infection 
Cancers of the right half of the colon are comparatively benign 
and metastasize later than those ol the left colon There are two 
reasons for this The tumors generally are soft and less malig 
nant than the usual hard or scirrhus found on the left side 
secondly the lymphatics are less well developed on the right side 
Metastasis to the liver is found infrequently in carcinoma of the 
right colon 

Symptoms — Increasing obstipation associated with colicky 
pain m the abdomen and altematmg attacks of constipation 
and diarrhea is the history often obtamed in these cases Diar 
rhea is more apt to be found m distal mlon caranoma Obstruc 
tion becomes exident earlier m left sided lesions because of the 
formed intestinal contents and the growth itself which is often 
a hard tumor involving the circumference of the bowel not un 
like a cotton spool \\ hen obstruction does exist in right sided 
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lesions, the symptoms are more severe and there is relatively 
more toxemia. 

Gaseous distention and borborygmus are frequently found 
in obstructive lesions, malignant or benign, of the colon Jordan 
states that the appearance of these symptoms in any patient, 
except in a young individual with a neurotic tendency’, should 
make one suspicious of malignancy of the colon or stomach. 
The presence of mucus or blood in the stool is helpful at times in 
making a diagnosis Unfortunately', too often patients with 
mucus or blood, or both, are told that the symptoms are due to 
colitis and occasionally permit a malignant growth to become 
inoperable before it is recognized Sigmoidoscopic examina- 
tion will reveal mucous membrane changes, inflammation or 
ulceration, in the upper rectum or lower sigmoid, in cases of 
colitis. One can detect a palpable tumor in approximately half 
of the cases of malignant tumor when seen by the surgeon 
Colicky pain is experienced most often when the lesion Is located 
at the flexors or the distal colon Later in the course of the dis- 
ease. continuous pain may occur due to inv'olvement of other 
structures Tenderness as a rule is not a conspicuous symptom 
so long as the tumor remains free When there is fixity tenderness 
may' be quite marked 

-knemia, fever, loss of weight, and indigestion appear as 
secondary symptoms Of these, anenua is most constant, in 
fact, it IS nearly always present in cancer of the colon, being 
most marked when the cecum is involved It has been 
observed that anemia bears a direct proportion to the size of 
the growth and bears no relationship to the extent of ulcera- 
tion A certain number of cases give no history’ of abdominal 
symptoms preceding the advent of sudden or complete obstruc- 
tion 

An individual who has any vanation in bowel habit and 
who may have unusual abdominal sensations, such as gaseous 
distention and borborygmus which contmue longer than a 
few weeks, should be thoroughly examined for an intestinal 
lesion 

Mahgnant tumors are most frequent dunng the fourth, fifth, 
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and sixth decades of hfe Several have been found at fifteen 
years of age and not a few dunng the third decade 

The roentgenologist has been of great assistance m diagnosing 
colon lesions He frequently fails to detect a lesion m the rectum 
and pehnc colon Here the growth can be felt or may be seen 
with the sigmoidoscope Occasionallj a colon groivth elsewhere 
IS overlooked All of us can cite su<h cases Three years ago 
I saw a woman sixty years of age who had paroxysmal attacks 
of gaseous distention and increased constipation * Ray w ith 
barium enema failed to reveal any evidence of growth Nothing 
abnormal was found on sigmoidoscopic examination The ab 
domen was rotund and obese There was no tenderness There 
was moderate secondary anemia without a history of external 
tvidencc of bleeding She was instructed to go South for a few 
months Two weeks later there was acute intestinal obstruction 
and a palpable mass The obstruction relieved itself «pontane 
ously On her return to the hospital there was another acute 
obstruction which had to be tebeved by a cecostomy There 
was caranoma of the right transverse colon of the stenosmg 
scirrhus type Later a resection was successfully accompbshed 
Surgeons who do much colon work realize that a roentgenologist 
of more than average experience is needed to detect small lesions 
in the colon Let it be emphasized that if the chnicians strongly 
suspect a growth one negative xray report should not be ac 
cepted as final 

Rectal carcinoma is easily diagnosed The early symptoms 
are change m bowel habit or sensation and bleeding There is a 
strong tendency toward frequent rectal discharge which may 
consist of feces mucus or blood The term diarrhea does not 
alwaj’s convej the information we desire when obtaining a 
history therefore we must be more exphcil regarding the dis 
charges from the anus Pam and loss of weight are late symp 
toms Digital examination with the patient in Sims position 
wall encounter the growth in 75 per cent of the cases of rectal 
carcinoma The careful use of the proctoscope certainly will 
detect a rectal growth A vmall section of suspected tissue 
should be removed for nucroscopic venfication A positive 



Wassermann should not cause us to hesitate in making a posi- 
tive diagnosis of carcinoma. One so often finds malignant changes 
in the oral and rectal ca\ities in q'philitics’ 

Opcralire Technic . — The reduction of immediate postopera- 
the mortaUty and the permanent cures are due to the concerted 
efforts of the Mayo Clinic, Miles. Jones, Coffey, and more re- 
cently, II. H. Kerr Many other names should be included in 
this list The Kerr basting stitch method of intestinal anasto- 
mosis has greatly facilitated colon surgerj' Two sections of gut 
can be e.Tpeditiously and aseplically joined It may be used in 
all methods of joining the bowd Those not familiar with the 
technic will find his splendid article m the Journal of the Amer- 
ican Medic.il Association, vol 81, No 8, August 25. 1925, pages 
641-647 The illustrations are beautiful and descriptive Spinal 
anesthesia greatly facilitates resections of the colon and ctosions 
of the rectum 

C»ie 1 Cireioomi of It* Reehun.— Pfnn«\l\-ania Hospital, «r\we of 
Dr Gibbon G .'I , female. ag*<J sixty >ears. widoned, was admitted from 
our Out-pUient Derunment on March 17. 1930, tomplaming of (I) frequent 
and painful discharges from ibe rectum. (7) a lump protruding from the 
anua, (3) frequent and |u<nful urination She had noticed a hard lump at 
the anua a sear ago nhich geen larger and larger Fne or six months ago 
there was bleeding at irregular interx-als For tno months prior to admission 
she bled considerably from the anus. con\tip.-ttion became more m.trked, 
defecators pain got ssorse. and ihe lump -eemed to be l.irger while she waa 
on her feet 

She nexer had ans •enous illneMes operations or accidents There 
had been flatulence and eructations frequent bilious attacks with nausea 
and xomilmg. frequent urination for past t»o weeks (nocturia six to eight 
limes), no hematuria She had lost 10 pounds in three months and complained 
of weakness She had two children, both now dead, menop,iuse at forty- 
three She worked as a fhambenoatd. waitress, and dressmaker since her 
husband’s death in 1906 

On admission her temperature mas 100. pul<c 1 14, blood pressure 162/'94 
The skrn and mucous membranes were pale abdomen rotund, slightly dis- 
tended, no tenderness, or palpaWe masses 

Jieclal Examination —There was a Urge firm fungatmg mass protruding 
from and apparently mxol'ing the mucous membrane of the anus Digital 
examination re'-ealed a cauhHower-liU mass surrounding the circumference of 
the rectum extending upward as far as the finger could reach 

Vafinal Examination — The oteras and adnexa showed the usual post 
menopausal changes Through the posterior xagmaj wall was fell a large. 
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hard fixed mass apparently m the rectum but not involving the vaginal 
mucosa The examining fingers seemed to sense the upper border of the 
grow th 

There were several small hard discrete movable glanda >n the left 
inguinal reg on and one in the right The glands were not tender 
B opsy of the growth revealed ailloid carcinoma 
The blood Wassermann and Kahn were negative 
The urine and blood chemistry were essentially normal 
Blood count hemoglob n 83 red blood cells 3 880 000 white blood 
cell? 6400 

Impressions — On account of the duration and extent of the growth and 
the gastro intestinal and bladder symptoms we suspected metastasis there 
fore inoperable Although colloid carcinoma is not as malignant as scirrhous 
or medullary The patient was in constant distress hence operation was 
suggested believing that nothing but a colostomy could be done which 
probably would have afforded some rebel ol symptoms 

Operation —March 26 1930 Spinal anesthesia Through a left para 
median incision the abdomen was explored There was no palpable evidence 
of metastass to the liver The lymph nodes and peritoneum also seemed 
umnvolved Excis on of the rectum was decided upon following the method 
of Coffey The growth could not lie felt through the abdomen until the 
pelvic d asection had been begun As the exploratory and operative incision 
had been made to the left of the midhne the permanent colostomy was 
established through the upper end of the incision and not through a separate 
opening The wound became infected 1 had not done th s m any cases 
before and doubt if it is a good plan The Payr clamp on the sectioned 
end of the sigmoid used as a colostomy was allowed to remain seventy two 
hours there having been no abdominal discomfon or distention until twelve 
hours prior to its removal 

Second Stage of the Operation ~hpuM 1930 Spinal abesthesia Exci 
Sion of the anus surroundirig tissue and distal rectum with the growth and 
inverted bowel It is anuz ng how easily this is done if the first stage has 
been satisfactorily accomplished The large cavity thus left was packed with 
lasclimzed gauze 

The colostomy functioned satisfactorily The abdominal wound dra ned 
pus for three weeks Hypodcrmoclysis of normal saline solution was used 
for bexeral days following the first stage operation in order to maintain the 
ftuid balance 

laboratory report by I J Wohnan The specimen consists of the ter 
m nal 15 cm of rectum which has been opened The mucosal aspect of the 
distal 6 cm is red coarsely granular and coated with bloody mucus The 
c rcun ference here is 9 cm kery cystic areas can be seen just lielow the 
surface The lower extremity of this ceases abruptly in a wavy line to be 
imn cd viely replaced by the norma] squamous epithelium of the anus Just 
leforc this line of transtion the granular surface shows a line of polypoid 
overgrowths which on section present gelatinous translucent nodules im 
Udded in gritty filrous tissue The upper margin of this granular surface 
IS Jigged and irregular Miout it lies pale smooth intestinal mucosa The 
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lumen here is dilated, haaing a arcamferencc of 8 cm The slemoid pole 
of the specimen has been cantenzed and is necrotic. The reverse outer 
aspect of the specimen sho«s a lajer of fat and fascia adherent to the rectal 
wall. On section this shows no scarring or neoplastic tissue Sea-eral small 
nodes near the anal rnargm are soft and pinkish-gra) 

Microscofrualty — The nodular appearance of the terminal rectum is 
produced b>' masses of large vacuolated malignant epithelial cells which he 
m the submucDsa and muscularis The mucosa is ulcerated awa) These 
cell masses are often degenerated and form islets of mucoid matter in which 
the cell margins are faintt> visible They are separated by strands of fibrous 
tissue containing polynvorphonuclears and plasma cells The individual 
epithelial cells are very large and hate a coarsely tacuolaeed pale-siainmg 
cytoplasm, their nuclei are eccentric oval and hi-perchromatic, no "signet- 
rtng” formations 

At the anal border these cell masses underlie the squamous epithelium, 
which is thickened and acanthotic Ac the opposite border the mucosal 
glands show marked secreting actitiiy, practically etery columnar epithelial 
cell being of the gob!et.cell t)pe The musculans does not seem intaded 
to Its entire extent, but tumor extensions are found m the lymphatics of the 
contiguous fat, surrounded by lymphocytes A contiguous lymph node 
shows an acute inflammatof) reaction, but not metastatic tumor 

Ditticsn —Colloid carcinoma of rectum 

The patient left the hospital on June 7. 19}0, with the perineal wound 
almost healed and able to cate for herself 

Commatt.—An assistant in charge of the Out-patient De- 
partment bad asked permission to refer the patient to a “home 
for incurables " The duration and sue of the growth made one 
suspect inoperability At operation, I was agreeably surprised 
that metastasis was not demonstrabJe Spinal anesthesia greatly 
facilitated the first stage Coffey operation This type of opera- 
tion is much more easily carried out in women than in men 

Ctse n. — Caremoma of the Sigmoid. — JeRerson Hospital Referred by 
Dr Martin E Rehfuss 

R D , Italian, aged lort\ four years, restauranteur Admitted to the 
hospital February 8, 1930, complaimng of pain in the lower abdomen radiating 
to the rectum, with frequent bloody discharge and constipation 

He had gonorrhea at forty-three, nothing else of note in his personal 

In June, 1929 he noticed blood in the stools He soon had six or sesen 
e\-acuations daily ; this continued nntil the operation and consisted of bloody 
mucus The bowels were constipated, requiring the daily use of agarol 
Abdominal discomfort increased each month In January , 1930 voiding of 
urine would temporarily relieve the abdominal cramp and rectal discomfort 
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He had lost 7 pounds which was attributed by his fam ly ph>sician to the 
low carbohydrate d et that had been ordered 

His mother died of cancer of the stomach at sixty three years of age 
The family physician treated him for hemorrhage colitis from June 
1929 unt 1 January 1930 when the patient became d scouraged whereupon 
Dr Rehluss was consulted On patsuig the proctoscope 18 cm a mass was 
encountered but no growth could be seen involving the mucosa An r raj 
study by Dr Manges w th an opaque clysma revealed an irregular narrowing 
at the upper one th rd of the sigmoid The narrowed portion was approxi 
mately one half the normal d ameter of the sigmoid and showed enough ir 
regularity to warrant the diagnosis of an infiltrating new growth He was 
unable to force the enema beyond the hepatic flexure The procedure caused 
a good deal of pain indicating an mflammatory process about the growth 
On phvsical examination there was a palpable firm slightly mobile 
moderately tender mass m the left lower abdominal quadrant The cecum 
was readily palpable and enlarged The descending colon was easilv felt 
The liver and spleen were not palpable The sliin was a muddy pale color 
due more to his race than to anemia Dark blood was found on the glove 
at each d gital examination of the rectum 
Blood Wassermann negative 

Hemoglobin 78 per cent red blood cells 4-100 000 white blood cells 
10 400 

Blood chemistry and urine were essentially normal 
The blood count was far better than one would expect it to be from the 
appearance of the pale sk n and mucous membranes and from the history 
of prolonged bloody discharge from the rectum 

Operalton — February it) 1930 Spinal anesthesia 
Preaptratue Dtagnasts — Carcinoma of sigmoid 

A midline incis on was made below the umbil cus The liver revealed 
no evidence of surface metastasis The mass m the sigmoid about the size 
of a hen s egg was adherent to the bladder The adjacent mesenteric glands 
were enlarged A portion of the wall of the bladder was excised The 
defect was closed with three rows of catgut sutures The growth could then 
be brought into the wound Imt not outside of the abdominal wall due to a 
short mesosigmoid After liberating the lateral peritoneum the growth was 


abdominal wall through a second locison made along the lateral border 
of the left rictus The bowel was sutured to the peritoneum The mid 
Ime incision was closed and scaled with flexible coUodon ovet several layers 
of gauze This in turn was protected with a liberal piece of rubber dam 
One week later the growth was exased with the electric cautery Three 
days later a clamp was applied to the spur between the lumens of the afferent 
and efferent loops of bowel The clamp produced necrosis m four days and 
was tifted away without any traction The 6ji,-anlAviiK.-i;. yijR. ^^vtfia 
was made on April 17 1930 A previous attempt at closure had failed 
He was discharged from the hospital on April 21, 1930 
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lumen here is dilated, having a drcumference of 8 cm. The sigmoid pole 
of the specimen has been cauterized and is necrotic. The reverse oultr 
aspect of the specimen shoas a la>er of fat and fascia adherent to the recul 
wall On section this shoas no scarring or neoplastic tissue Several small 
nodes near the anal margin are soft and pinlrish-gray. 

Murosropitally — The hodubr appearance of the terminal rectum is 
produced by masses of large vacuolated malignant epithelial alls vibich he 
in the submucosa and muscutans. The mucosa is ulcerated avia> These 
cell masses are often degenerated and form islets of mucoid matter m ahich 
the cell margins are faintly visible They are separated by strands of fibroui 
tissue containing polymorphonuclears and plasma cells Ihe individual 
epithelial cells are very large and have a coarsely vacuolated pale-staining 
cyloplasm, their nuclei are eccentric oval and hyperchromatic. no “signet- 
ring" formations 

At the anal border these cell masses underlie the si^uamous epithelium, 
nhich is thichened and acanihotic At the opposite border the mucosal 
glands show marked secreting activity, practically every columnar epithelial 
cell being of the gnbUt-cell type The musculans does not seem invaded 
to Its entire ewnt. but tumor evienvions are found in the )v mphatics of the 
contiguous fat, surrounded by lymphocytes A contiguous lymph node 
shows an acute inflammatory reaction, tnit not metastatic tumor 

Dinnojis — Colloid carcinoma of rectum 

The patient left the hovpiivl on June 7, 19d0, with the perineal wound 
almost healed and al>fe to cure for herself 

Comment —An assistant In charge of the Out-patient De- 
partment had asked permission to refer the patient to a “home 
for incurables " The duration and size of the growth made one 
suspect inoperability At operation, I was agreeably surprised 
that metastasis was not demonstrable Spinal anesthesia greatly 
fadlitated the first stage Coffey operation This t>T)e of opera- 
tion is much more easily carried out in women than in men. 

Case a— Carcinoma of the Sigmoid —Jefferson Hospital Referred by 
Dr Martin E Rehfuss 

R D . Italian, aged forlv four yean, restaurantcur Admitted to the 
hospilalFebniary 8, 1930, complaining of pam m the lower abdomen radiating 
to the rectum, with frequent bloody diichaige and constipation 

He had gonorrhea at forty-three nothing else of note m his personal 
history 

In June, 1929 he noticed blood in the atooU He soon had six or seven 
evacuations daily , this continued until the operation and consisted of bloody 
mucus The bowels were oonatipated. requinng the daily use of agarol 
Abdominal discomfort increased each month In January, 1910 voiding of 
urine would tempnrarih relieve the abdominal cramp and rectal discomfort 
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no metastasis We erred by not doing a preliminary colostomy, 
followed by resection of the growth 

Case HL Carcinoma of the Cecum with Enlarged and Adherent Lymph 
Nodes — J H L white male aged sixty Pine years was referred by Dr 
C H Turner 

He was admitted to the Jefferson Hospital April 8 1930 compla ning of 
soreness m the right lower abdomen loss of strength and we ght and con 



big 566 — Case 111 Carcinoma of the cecum showing extcnsve m 
voKement There were \erv Urge lymphatic glands immed ately adjacent 
to the growth 

stipation lie had pneumonia at twenty two and typhoid fever at th rty 
five years of age There had been no injures or operations no history of 
venereal disease no U story of mat gnancy m ^ Um ly The bowels were 
habitually constipated rccjuiruig frequent use of Uiatives Hs best we ght 
was 169 pounds in 1919 we ght on admssion was 126 pounds 
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Histologic diagnosis of the grovth by Dr B L Cranford v'as sden«- 
carcinoma of the sigmoid Xo evidence of lymph nodes vas obsrned a 
the tissue 


Comvunt — We do not belicy e that the ^^lkldlC2 tj^pc of op- 
eration is the one of choice in cases of carcinoma of the sigmoid 
unless the mesosigmoid is long and readily permits of bringing 
out of the abdomen ample portion of bon el so as to get well 
beyond the lesion. In this case, the sigmoid was mobilized mtfi 
some difficulty There were palpable glands in its mesenterj. 
though none were found in the specimen by the pathologist. I 
thought at the time 0/ the operation that the mesenteij- contain- 
ing the enlarged glands was well outside Xow we arc concerned 
about two things — were the glands malignant and were the) 
left behind’ The Mij^ulicz operation was decided upon for four 
reasons: 

1. The lesion had existed a long tune (eight months with 
marked symptoms) In a young man. 

2. The growth was adherent to the bladder, making recur- 
rence likely. 

3. The mesenteric glands were enlarged, though perhaps not 
malignant 

4 Considering the above conditions, it was felt that an open* 
tion for removal of the growth attended with the lowest mor- 
tality was the one of choice 

An adherent cardnoma of the colon docs not necessarily in- 
dicate that recurrence is certain and that resection should be 
abandoned In August, 1929, I operated upon a man fifty-fi''e 
years of age with cardnoma of the sigmoid. He had vague ab- 
dominal sx-mptoms for four years, and the last year the sjanp- 
toms were so defimte as to make one suspect a growth At op- 
eration the growth vras found densely adherent to the iliac fossa 
A colostomy w as done without disturbmg the grow th The mid- 
h'ne incision became infected Subsequentlj an extensne ab- 
scess developed m the deep structures of the left thigh He 
died in four months from sepsis Autopsy showed an infection 
surrounding the growth with an extension into the thigh, but 
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no metastasis We erred by not doing a preliminary colostomy, 
followed by resection of the growth 

Case UL Catuuotna. of tte Cecum with Enlatged and Adherent Lymph 
Nodes — J H L , white male, aged sixty nine years, was referred by Dr 
C H Tutom 

He was admitted to the Jefferson Hospital April 8 1930 complaining of 
soreness in the right lower abdomen loss of strength and weight and con 



Fig S66 — Case 111 Carcinoma of the cecum showing extensi\e in 
volvement There were \ery Urge lymphatic glands immediately adjacent 
to the growth 

stipation lie had pneumonia at twenty two and typhoid fever at thirty 
fix-e years of age There had been no inyunes or operations no history of 

■ bowels were 
IS best weight 
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Histologic diagnosis of the grovth by Dr B L Crairford «a3 «den> 
carcinoma of the sigmoid Ko evidence of lymph nodes »as obsentd id 
the tissue 


Commenf — W’e do not believe that the Mikulicz t}!^ of op- 
eration is the One of chtnee in cases of carcinoma of the sigmoiJ 
unless the mesosigmoid is long and readily permits of bringing 
out of the abdomen ample portion of bowel so as to get nell 
beyond the lesion. In this case, the sigmoid was mobilized iritli 
some difiiculty. There were palpable glands in its mesentery, 
though none were found in the specimen by tbe pathologist. I 
thought at the time of the operation that the mesentery contain- 
ing the enlarged glands was well outside Xow we are conceraed 
about two things— were the gbnds malignant and were thcr 
left behind’ The MtkuJicz operation was decided upon fer four 
rca.sons: 

1. The lesion had existed a long time (eight months with 
marked symptoms) in a young man 

2. The growth was adherent to the bladder, making recur- 
rence likely 

3. The mesenteric glamb were enlarged, though perhaps irnt 
malignant 

4. Considering the above conditions, it was felt that an opera- 
tion for removal of the growth attended with the lowest mor- 
tality was the one of choice 

An adherent cardaom.! of the colon does not necessarily in- 
dicate that recurrence is certain and that resection should be 
abandoned In August, 1929, 1 operated upon a man fifty-five 
years of age with cardnoma of the sigmoid He had vague ab- 
dominal symptoms for four years, and the last year the symp- 
toms were so definite as to make one suspect a growth. At of>- 
cration the growth was found densely adherent to the iliac fossa 
A colostomy was done without disturbing the growth The mid- 
line indsion became infected Subsequently an e.xtensive ab- 
scess developed in the deep structures of the left thigh He 
died in four months from s^is Autopsy showed an infection 
surrounding the growth with an extension into the thigh, but 
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The abdomen was opened through a right Battles incision The I \-er 
seemed free from metastasis There xas an ercess of clear peritoneal fluid 
The cecum was involved by an inhhiatmg growth approiimately 8 cm in 
Its long diameter Immediately adjacent and densely adherent to deep 
structures was a large hard inass of lymph nodes The growth in the cecum 




Tig 568 — TIk small Payr damp applcd to the ileum with the in 
troduction of the Kerr basting suture As the clamp is removed the suture 
IS drawn taut closing the end of the bowel without leakage and appearing 
somewhat as shown in the colon above 

Itself did not seem to be \er> adherent Resection was decided upon The 
cecum ascend ng colon and lernunat tleum were easily freed by incising the 
lateral peritoneum The mass of glands was adherent to the iliac vessels 

foradj-MancBof 3 cm S>^arati(ui Was rather ^^^fercfris-wasaccom 

pi shed the resection of the cecum terminal ileum and ascending colon was 
accomplshcd with comparative ease Endtoend anastomosis was done 
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In Januar)-, 1930 he noticed a dull paiir in the abdomen uhich «as noi 
delinitel) localiaed at first, bat bter shifted to the right lower {juadrant. 
There was intermittent gaseoas distention uitH "rumbling of gas ” He te- 
lie\-ed his constipation became more marked For a month pnpor to admis- 
sion there was frequent nausea, and tonuting which would occur once m 
two or three da>s 

The skin and mucous membranes were pale There w-as marked emacia 
tion, and he appeared like a man staning The Iirtr extended 3 cm. beW 



Fig 567 —Carcinoma 0/ the cecum with in%oi'ement of mesenteric glands 

the ribs In the right lower quadrant w-as a firm, panl) t>mpanitic, appar- 
ent!) fixed mass, the sire of a woman's fist Palpation of the mass was 
painful Blood Uassermann was negatise Hemoglobin G5 per cent, red 
blood cells 3.800,000, white blood cells 10,200 

Colon f-ray with an opaque dysma showed an irregularity of the cecum 
which was diagnosed by Dr Leon Solis-Cohen as carcinoma of the cecum 
(Fig. 566) 

Operation — .^pril 11, 1930 Spinal anesthesia 
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according to the basting method of Dr H H Kerr fFigs 567-571) Asraa!l 
rubbered-cot-ered dram «s inserted for three dass. The patient madei 
nice reco\er> and left the hospiul May 10, 1930 

Histologic diagnosis b) Dr B L Crawford -Adenocarcinoma cl tf* 
anaplastic t>pe The enlargement of the l>mph nodes was due to metastasis, 

Comment . — ^This seemed like an inoperable case The pitient 
was aware of a growth, he had constant discomfort, frequent 



Fig 569 — The twsimg suture in lioch end? ol the bowel to be joined 

nau»ea, and \oniiting He now is fairly comfortable, appetite 
good, no nausea or vonuting, and has spontaneous bowel mo'^ 
ments datly Anyone interested in the Kerr technic of intestiuil 
anastomosis should read his article m the Journal of the -Amen- 
can Medical Association. August 25 1023 
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Case IV. Carcinoma of tbe Ceciun vitb lon$sUB6wg lotussascepdoii— 
Service of Dr Gibbon, Pennsjftania Ifospital. N C., male, aged 
jcars, vas referred bj Dr B Segal Admitted March 35, 1950 Chief 
complaint, intermittent generaliaeil abdortunal psm 

On August 7. 192S 1 saT> him uitb Dr Sega], at tthfeh timebecompbuied 
of setere abdominal pain localiaed in the right loner quadrant lie had had 
slight pain in the same location for tao veebs, not setere enough to keep 
him from uorh as a tailor The temperature aas 99 4 F., pulse, 50, leuko- 
cjte count, 9000 

He «aa admitted to the Jefferson lloeprtal the same earning 

Blood count, -August 8th hemoglobin. 74 per cent, red blood cells, 
3,830000, sihitc blood cells. 8800 

Wassermann negatne. Kahn negafiiT 

Urine esscntiallj negafne 

There was slight rtgiditt and nuxkraie tenderness over the right louer 
mtus .A diagnosis of appendicitis was ntade Operation August 8th 
Nitrous otide-ethcr anesthesia 

The abdomen was opened through a right Kammerer incision The 
appendne was large, much thickened, and moderatelj InPamed The cecum 
was dcfinifel) indurated for an area of 3 cm . which seemed more or less con 
tinuous with, or an eicteoMon from, the appendix. The clmleal diagnotit 
w,-is appendicitis, probably tuberculous, although there was no tubercles 
demonstrable The posioperatne recosery was Utisfaetorj. he left the 
hospital on August 20. 1928 

Histologic examlnacioii 6% Dr B L Ciawlord (this is given m detail ob 
account of the unusual gross appearance and the subuquent course of the 

Specimen consists of an appendix, mtasuring 5 by 1 cm. Its surface 
shows many small, injected cipillane« liut smooth and glistening On 
section the lumen is patulous and the waft appears thickened 

Formalin fixation 

J/is/ofagv— Sections lonstsi of iiv>ue from the appendix The linmj 
epithelium shows a marked increase of goblet cells, the lymphoid tissue is 
hy pcfplastic In the mucosa there are many celli. ot inflaimnatory origin 
these include eosinophils. plasni.i ceils, polvmorphonuclear leukocytes, and 
round cells fletond this area of hemorrhage in the muscle area there i» 
some inflammatoo change m the cells The serosa appears to be thickened, 
and here and there are small aggr^ations of cells situated about vessels 
These cells are lymphoextes and round cells The t\pe of inflammawrv 
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ileliotherapy and various forms of physiotherapy »ere employed Ultimately 
the pain recurred so often and got so severe that he could work only one or 
t»o days a week 

He was admitted to the Pennsylvania Hospital on March IS, 1930 A 
week before that he began to have diarrhea The day of admissron and the 
following day he vomited large quantities about a pint of dark green fluid 
The abdomen was tender immediately to the right of the umbilicus There 
seemed to be slight distention of the cecum but the abdomen as a whole was 



hig 572 — Case I\ (pr David It Bowen) Barium enema licfore 
operation Vote the alirupc end of the enema at about juncture of middle 
and distal third of transverse colon I believe that the outline of the intus 
BUsccption IS well shown ft was at that tunc mistaken for gas 

flat The ctcum was distinctly palpable at times and impressed one as being 
definitely thickened Ngain at other examinations one would have great 
d (Ticiilly in finding It Belladonna waa adnuni^ered \omiting ceased for 
a few diyi then a gastro intestinal x ray with anopqaue meal was attempted 
This fa led a« he vomitc.l the tnatcml so that very hale of the barium reached 
the intestines \ omiting and intense pam now became almost a daily occur 
rence T1 e vomiius coniaineil I lie Imt no intestinal contents An x ray of 
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the colon uas done nith an orxquc enema, the first A«as unsatisfactory because 
the patient had too much pain and tenesmus at the time A second effort 
gave splendid results, shovsing the intussusception «ith almost compine 
obstruction (Figs. 572, 573) 

On April 1, 1930 a spherical mass «as felt m the umbilical region It 
was freely movable, tympanitic, modcTately tender, firm, and approvimatelv 
double the siae of the average cecum 

Otxralien —-April 4, 1930. ^unal anesthesia 

The abdomen was opened through a right paramedian incision There 
was an increase of clear pentoneal fluid The cecum, terminal ileum, ascend- 
ing colon, and portion of the transverse colon had telescoped or intussuscepted 
so lhat the mass was to the left of the midhne. and most of it under the left 



Fig 373— Ca-elV (Dr David K Rowen ) Barium enema, Silting as 
Fig 371- Note that the negative shadow has been pressed a little farther 
upward. In other words, that it is farther from the splenic flexure f 
believe that this was due to forcing hack of the intussusception 

costal stage At first it was thought that we had merelj encountered a chronic 
inlu-.sU>ception and that after reduction had been effected everything would 
be satisfactory The proximal portion of the intussusceptum was easily 
withdrawn The proxinul portion of the colon and the cecum could not be 
withdiawn from the mtussuscipiens The mesentery of the iniussusceptum 
was much thickened, though not acutel> inflamed, and contained man> 
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and ascending colon The mesentery «as seettooed close to its base to 
include all of the enlarged glands The bowel was crushed with Pa>r clamps 
and diMdcd with the electnc cautery The sectioned end of the colon was 
closed with two purse string sutures using catgut The end of the ileum 
was joined to the side of the colon using the Kerr basting suture on the 
ileum and a clamp on the tolon in inaking the anastomosis A double row 
catgut suture was used Immediately after incising the clamped colon mtes 
tional contents escaped soiling the field of operation U was wiped with 
an alcohol sponge The soiling continued and at least eight or ten alcohol 



Tig — Case 1\ fOr David R Rowen 1 Itaiiuni enema alter tVic 

operation Note tint the barium has passed the anastomosis and that a 
considerable amount of it appears 111 the ileum 

sponges were used The abdomen was cloiicd with a small rubber cotcred 
gauic dram There was no infection m fact no drainage at all Recotcry 
was uneNentfvil 5741 

Histologic report by I J Wolman The specimen consists of a portion 
of intestinal tract taken from the neighborhood of the ileocecal junction 
It cons bts of that portion of the intussusception which is irreducible \\ hen 
the lumen is exposed thereb> ol bterating the intussusception, one recogmaes 
that the specimen consists of the icrmiiul IS cm of ileum cecum and 10 cm 
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of the ascendinj; colon The appendix is absent, hat ing been remoted at a 
previous operation The ileum tssomenhat dilated and its wall h> pertrophied. 
The mucosa is pint: and coated mlh btoody mucus At the junction of the 
ileum, cecum, and ascending colon, there is an oval nodular swelling on (be 
wall, 8 cm in length and 5 cm. in diameter This is located beneath the 
mucosa of the ascending colon, which, howeser, has been parti} ulcerated 
on the exposed surface This ulcerated portion grosslj granular mucous 
cotered, somewhat eroded surface, and it is attached to the wall at one pole, 
the other pole pointing upward along the axis of the ascending coloa, where 
the free end lies in contact with the colon wall a triangular area of erosion 
of the colon mucosa hasoccurrrdsothat thesubmucosa, congested, is exposed 
The ascending colon seems somewhat dilated and its rail hipertrophied. 
The mucosa, howesTr, is xery pale So evidence of infarction or gangrene 
of the specimen is ev ident \\ hen the nodule is sectioned it is found to han 
a firm core which resists the knife It shows superficial soft circular areas 
embedded in the firm whiter scar tissue Lower down one sees only sor 
tissue and jellow fat lobules, on the external aspect the pole is eoserrd with 
congested connectne tissue A few glands are found which are very small, 
soft, homogeneous, and pearly gray 

Microscopically: The superficial part of the large egg-shaped growth 
shows a zone of narrow branching glandular spaces, which discharge their 
mucoid secretion on the surface These glands are irregular in arrange 
ment. They are lined with columnar epithelial cells closely packed but 
orderly arranged: a basement membrane. bowexTr, is lacking Mitoses 
among ihesa epithelial cells are occasKmalty seen The supportutg stroma i) 
smooth muscle, derived apparently from the muscular intestinal coat Iti 
interstices are much thickened and scarred, they contain plasma cells and 
1) mphoc) tes in abundances Eosinophils also lie among the glands In some 
areas the masses of glandular spaces are necrotic, m others, some of the spaces 
are distended ami filled with mucous seereiion .Nowhere has invasion of 
the intestinal wall bevond the muscular layer occurred A retroceal lymph 
node shows chronic inflammatory changes in the form of hyperplastic germinal 
centers, sinus dilatation, and relieulum-cell proliferation The colon and 
ileum show hypertrophied muscle walls, Ivmph follicle hyperplasia, and 
glandular activity 

Diagnosis Adenoma malignum of cecum causing intussuception 

Commeiil — We were slow to recognize the serious lesion 
Perhaps the condition in the cecum at the time of the appen- 
dectomy was carcinoma instead of chrome inflammatory, as we 
had diagnosed it The appendix was definitely inflamed, which 
was verified by histolopc examination One so often finds cecal 
inflammation in assoaatton with appendiatis Occasionally, a 
gurixeon will find carcinoma of the cecum associated with ap- 
pendicitis The first case of cecal caranoma I operated upon was 
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a woman of seventy one who had a perforated appendix with a 
fecalith in an abscess containing 4 drams of pus A resection was 
done in the presence of pus The family physician thought that 
she would not submit to a second operation for removal of the 
growth Infection occurred, a fecal fistula formed, which closed 
spontaneously in four weeks The patient lived comfortably for 
ten years, then died of cardiorenal disease 

One cannot tell when intussusception occurred We believe 
that It became more pronounced when the symptoms got worse, 
about a week before he came to the hospital At no tune were 
we able to demonstrate a sausage shaped mass which is charac 
tenstic of intussusception TTie distended shghtly tender, tym 
panitic firm bowel was supposed to be due to chronic inflam- 
mation 

The pathologist was unable to find any evidence of malignancy 
m the mesenteric glands The patient is perfectly comfortable 
today, June 27th 


Cats V Acuc« IncutsutctpiioD of Small Bowel Due to a Polyp (Entene 
or Ileal Variety) —L J female aged forty four years was referred by Dr 
Martin E Rchfutt ‘'he wasddmnted (o (he Jefferson Hosp talon November 
19 1929 complaining of (1) pain in the upper abdomen (2) hemorrhoids 
(J) belching (4) pam in the left shoulder and arm (5) const pation (6) slight 
dyspnea 

Her father died of cancer of the larynx at fifty eight years 

She had five children 

Tonsillectomy in 1897 appendectomy m 1911 following a second acute 
attack 

Hijlory gj Tresent Jllntfs — For the past few years has been subject to 
indefinite pam in upper abdomen In October 1928 had an attack of acute 
pim in upper abdomen which pain required morphine to quiet her This 
attack was followed bv jaundice and clay colored stools One month later 
had another s milar attack this attack be ng accompanied by emesis the 
pam was severe and across the upper abdomen beneath the costal edge 
Th s attack was also followed bv jaundee and clay colored stools Patient 
then went to a hosptal where she bad numerous duodenal drainages and 
* rays and nothing definite was found Was put on a diet, to which she 
adhered for si-x months Since last November has had no acute attacks of 
pa n but has had indefinite distress m upper abdomen belching and pam 
in left shoulder and arm. wWb yfitvaJA'i v’Mwag'wsa'i Wet 

constipation is mo«t obstinate moving only after resorting to cathartics 

Since her last confinement nine years ago has had hemorrhoids from 
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of the ascending; colon The appendix is absent, having been removed at a 
previous operation The tlcumissomemhat dilated and itsviallhj'pertrophied. 
The mucosa is pink and coated stilh bloody mucus At the junction of the 
ileum, cecum, and ascending colon, there is an oval nodular spelling on the 
vail, 8 cm m length and 5 cm m diameter This is located beneath the 
mucosa of the ascending colon, «hich, bomever, has been parti) ulcerated 
on the exposed surface This ulcerated portion grossly granular mucous 
covered, somewhat eroded surface, and it is attached to the wall at one pole, 
the other pole pointing upward along the axis of the ascending colon; where 
the free end lies in contact with the colon wall a triangular area ol erosion 
of the colon mucosa has occurred so that the submucosa, congested, is exposed 
The ascending colon seems somewhat dilated and its wall h)'pertrophied. 
The mucosa, however, is vxry pale N'o evidence of infarction or gangrene 
of the specimen is evident When the nodule is sectioned it is found to have 
a firm core which resists the knife It shows superficial soft circular areas 
embedded in the firm whiter scar tissue Lower down one sees only scar 
tissue and jellow fat lobules, on the external aspect the pole is covered with 
congested connective tissue A few glands are found which are very small, 
soft, homogeneous, and pearly gray 

Microscopically The superficial part of the large egg-shaped growth 
shews a tone of narrow branching glandular spaces, which discharge their 
mucoid secretion on the surface These glands are irregular in arrange- 
merit They ate lined with columnar egnthelial cells closely packed, but 
orderly arranged, a basement membrane, however, is lacking Mitoses 
among these epithelial cells are oceasionall) seen The supporting stroma is 
smooth muscle, derived apgiarently from the muscular intestinal coat Its 
interstices are much thickened and scarred, thev contain plasma cells and 
lymphocytes in abundaneo. Eosinophils al<o lie among the glands In some 
areas the masses of glandular spaces are necrotic, m others, some of the spares 
are distended and filled with mucous secretion N'owhere has invasion of 
the intestinal wall beyond the muscular later occurred •h retrocecal lymph 
node shows chronic inflammatory changes in (he form of hyperplastic germinal 
centers, sinus dilatation, and reticulum-cell proliferation The colon and 
ilevim show hypertrophied muscle wall-, lymph lollicle hyperplasia, and 
glandular activity 

Diagnosis Xdennma malignum of cecum causing intussuception 


Comment — were slow to recognize the serious lesion 
Perhaps the condition m the cecum at the time of the appen- 
dectom> was caranoma instead of chronic inflammatory', as we 
had diagnosed it The appendix was definitely inflamed, which 
was verified by histologic examination One so often finds cecal 
inflammation in association with appendicitis Occasionally, a 
surgeon will find caranoma of the cecum associated with ap- 
pendicitis The first case of cecal caranoma I operated upon w as 
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a woman of seventy one who had a perforated appendix with a 
fecalith m an abscess containing 4 drams of pus A resection was 
done in the presence of pus The family physiaan thought that 
she would not submit to a seoind operation for removal of the 
growth Infection occurred, a fecal fistula formed, which dosed 
spontaneously in four weeks The patient lived comfortably for 
ten years then died of cardiorenal disease 

One cannot tell when intussusception occurred We believe 
that it became more pronounced when the symptoms got worse, 
about a week before he came to the hospital At no time were 
we able to demonstrate a sausage shaped mass which is charac 
tenstic of intussusception The distended slightly tender tym 
panitic firm bowel was supposed to be due to chronic inflam- 
mation 

The pathologist was unable to find any evidence of malignancy 
in the mesenteric glands The patient is perfectly comfortable 
today June 27th 

Case V Acute latussuscepbon of Small Bowel Due to a Polyp (Eutene 
or Heal Variety) — L J female aged forty four years was referred by Dr 
MartmE Rehfu« She wasadmitted to the Jefferson Hospitalon November 
19 1929 complaining of (1) pam in the upper abdomen (2) hemorrhoids 
(3) belching (4) pain in the left shoulder and arm (S) constipation (6) slight 
dvtpnca 

Her father died of cancer of the larynx at filty-eight years 

She had five children 

Tonsillectomy m 1897 appendectomy in 1911 following a second acute 
attack 

History of Present Illness — For the past few years has been subject to 
indefinite pain m upper abdomen In October 1928 had an attack of acute 
pain m upper abdomen which pain required morphine to quiet her This 
attack was followed by jaundice and clay colored stools One month later 
had another sim lar attack this attack beuig accompan ed by emesis the 
pa n was scixrc and across the upper abdomen beneath the costal edge 
This attack was also followed by jaundice and clav colored stools Patient 
then went to a hospital where she had numerous duodenal drainages and 
X rays and nothing definite was found Was put on a diet to which she 
adhered for six months ‘tmee last November has had no acute attacks of 
pain but has had indefinite distress m upper abdomen belching and pain 
m left shoul ler and arm which symptoms have persisted throifghout ffer 
constipation is most obstinate moving only after resorting to cathartics 

Since her last confinement nine years ago has had hemorrhoids from 
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which she bleeds quite a bit For the past three months has noticed that 
she becomes d> spneic upon going up stairs, or on any exertion 

Blood examination (11/19/29) Hemoglobin, 61 per cent, red blood cells, 
3,960.000, white blood cells, 9100, color index, 79 

PoI)-morphcnuclears. 5 1 per cent; small monoculars, 6 per cent, eosino- 
phils, S per cent 

Blcod cbemistrj practicaUi notmal 
Urine essentially negatixe 

Castro intestinal T-ra> by Dr Farrell retealed no evidence of organic 
disease of any portion of the gastro-intestinal tract The gallbladder gave 
a normal response to the Graham test The only abnormality was tenderness 
in the cecal region which wasassoaaled with a visibly fixed appendix 

There was copious bleeding with nearly every bowel evacuation The 
skm and mucous membranes were pale Digital examination of the anal 
region revealed large internal hemorrhoids Operation December 5. 19?> 
Nitrous oxide-oxygen anesthesa 

The hemorrhoids were removTd by the clamp and cautery method She 
ieft the hospital on December 1$, 1929, with no more bleeding from thebosels 
She gamed color, atcengih, and weight and was quite comfortable usul 
January 23, 1910, when ahe was suddenly seiaed with severe gencralited 
abdominal pain The pain was paroxysmal, cramplike, and radiated to the 
back and shoulders She vomited all liquids and food, there were no bowel 
movements after the onset of pain 

She w-as readmitted toihehospitalon January 26,1930 Theabdomiasl 
pain was constant with paroxysmal exacerbations The abdomen was dis- 
tended, pcnstaUis was hyperactive with a high-pitched note There was a 
aausage-shaped mass extending from 2 inches to the right of the umbilicus 
upward toirard the left fora distance of 10 cm The mass was frcelv movable 
1>e vomitus consisted of intestinal contents 
Pulse 98, temperature 100 F 
Diagnosis Acute intestinal olxtniction 

O/cra/ion— January 26, 1930 Nitrous oxide-oxy gen-ether anesthesia 
The abdomen was opened through a midline incision below the umbilicus 
There was an excess of clear peritoneal fluid An intussusception of the 
small bowel was found, apparenlh of the lower jejunum and upper ileum- 
The invaginated bowel was easily reduced, and in so doing approximate!) 
100 cc of dark, foul-smelling fluid escaped from the encasing sheath There 
was an opening in the intussusception 1 5 cm in diameter, with sharply 
defined punched-oul margins, probably due to gangrene It was through 
this opening that the fluid had escaped The defect was closed with two 
rows of catgut sutures TTiere were fix« other gangrenous areas which bad 
not perforated, the serosa had not yet gn-en away One of these areas was 
6 cm long All of these were infolded with catgut Uithm the lumen of 
the intussusceplum was found a polyp which had to be removed through aO 
incision as it was too far from the opening or the other gangrenous areas to 
utilite for Its removal Manv of the mesenteric veins were thrombosed- 
Forty cm ol the gut had mvagmated 

The gallbladder and appcncbceal regions were noc explored The oper- 
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atne field «as carefully wiped with moist sponges and the abdomen closed 
KUhout drainage 

Smears from operatitc field showed many pus cells many gram positise 
Culture Staphylococcus albus Bacillus coli 

The atMlominal wound became infected but healed in eighteen days her 
recoiery otherwise was satisfactory 

H stolog c exam nation by Dr B L Crawford 

Specimen cons sts of a nodular mass of soft yellowish re f tissue measur 
mg 1} cm in dameter On section the tissue cuts with resistance the cut 
surface is gray and homogeneous 
Formal n fixation 
Routine technic 

H stology The small mass of tissue is partuHy covered by a glandular 
mucosa resting upon a filrous tissue base There is a rather marked in 
flammatory reaction on the mucous surface but there does not seem to be 
any marked overgrowth of the epithelium 
Diagnosis Glandular polyp of the ileum 

ComjHfHf — It IS possible that this patient’s abdominal symp 
toms tvhtch she had for two years prior to the operation ^ere due 
to the polyp Our notes abo\c Rise symptoms which are strongly 
suggestive of gallstones She has not had any similar attacks 
since the operation We should have examined the gallbladder 
before attending to the intussusception Alter the escape of the 
foul fluid it seemed unwise to examine parts or structures not 
involved ^\e should have examined the cecal region for evidence 
of an appendix The x ray definitely showed a structure which 
one would recognize as the appendix although this organ was 
removed in 19U by a most able surgeon (History given by 
patient but not verified by surgeon s records ) 

Perhaps the most common cause of intestinal obstruction is a 
band of adhesion m a patient who has had an abdominal opera 
tion This was our preoperative diagnosis 

1 here are four chief v ancties of intussusception 
(1) Ileocolic (2) ileocecal (3) colic, (4) ileal The ileal, in 
which the small intestine alone is involved is comparatively in 
frequent Polypus and ^fcckel s diverticulum may be causativ e 
factors 

ff one irnds ififlicufty m cflecting complete reduction of the 
invagmatcd bowel due to the marked edema of the encasing 

VOL. tO-80 



1410 


EDW'AKD J. KLOPP 


sheath and the inner tube, it can be greatly fadh'tated by the 
method of H. P. Brown (Annals of Surgery, 81, 637, 1925). He 
incises the intUssusdpicns with blunt-pointed scissors rellemg 
the constriction, nhich leaves a longitudinal wound to be closed 
Occasionally this fails an<l a resection must be done. 
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From the Hospital op the Gsaduatl School op Medicikc 
University ot Pennsylvania 


COMPLICATED FRACTURES OF THE MANDIBLE 
The means suggested for bnnging about reduction and foa 
tion of fractures of the mandible have been many the most 
satisfactory being those which indirectly act on the bone frig 
ments by appliances attached to the teeth to hold the latter m 
their normal relationships We have demonstrated to our own 
satisfaction the superiority of wire ligatures and arches over the 
vanous forms of interdental spbnts for the great majority of 
cases One great advantage of these methods is that they can 
be employed by the general surgeon m emergencies without re 
course to the dental speoabst The general surgeon may feel 
that the details of treatment of fractures of the jaws do not con 
cern or interest him But as long as cases are admitted to his 
ser\ice in the hospital it is his responsibility to see that they re 
cci\e proper treatment either b> himself or by someone dele 
gatcil by him who understands the problem The haphazard 
na) m which these cases are fre<]uentl> handled at present is 
often a cause of permanent cnpplmg of the function of the jaw 
unless correction is undertaken by measures requiring many ad 
ditional months of treatment 

The routine methods of fixation ha\e been described m pre 
vious publications * * and wU be briefly summanzcd here Tliey 
arc not original but base been adapted from those described by 
Gilmer * Sauer * and others 

Tlic necessary instruments are to be found m any hospital 
and consist of a pair of strong hemostatic forceps a pair of short 
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noscfl scissors, and a tenaculum ot Backtaus towel clamp U u 
also athasablc to has-e a pair of dental dressing pliers The wire 
use<l should be of such a size that it irill pass freely through the 
spaces at the necks of the teeth, and flexible, yet possessed of 
considerable tensile strength. Of all the %'arious kinds of wire 
that we have tried, and there ha\-e been many, 24-gauge soft 
brass wire has been the ino»t satisfactory’. This is obtainable 
at any dental supply house or at a hardware or 5 and 10 cent 
store The other necessaiy materia) is several S-inch lengths oI 
half-round German si)\*er arch wire, 2 mm in width, also oh- 



Fig 575 — Poctcl /racturc Lit icHiidin.irg in,>crume<i(» and maxemli required 
for treat rni-nl n| fraitures of manililile 

tainable at dental supph houses Figure 5/5 shows a convenient 
pocket case contaming the instruroents and materials required 
Two methods are employed according to conditions en- 
countered in mdi\adU3l caac^ 

Method 1.— This i-. applicable in most of the cases, but re- 
quires that there be pairs of adjoining teeth a\ai]able in se\eral 
parts of the mouth It consist', briefly in fastening O-jnch 
strands of the brass wire with an ejelet made at the middle of 
each strand, around the necks oi the premolars on both vides of 
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upper and lower jaws the upper central mcisors and the four 
lower incisors and joining these three pairs of eyelet wires with 
three single w ires passed through the eyelets and the ends t« isted 



F g 576— Show ng mttho 1 ot passng «>elct wifM bet » cm and around pre 
molar t««th 



hig 5 7 — rjelct w res atlachcl to upper an 1 lower premoUr teeth 
One end g( wire s ja'se 1 throigh project ng e>clct before tw sting ends 
togclher to g ve more secure 

icg^lher a/ter the teeth htte been brought rnfo proper ocdusion 
Details will be best apprccntwl b> referring to the illustrations 
(Figs 576- 581} 
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Method 2. — In case the teeth are not sufficient in number and 
stability for direct application of ejelet wires, we employ tie 
German siher arch wire. This is moulded to conform to the 



Pie. 578— Upper and to«>er pain of e)elei( connerted by lie •ires, vhich 
• hen tightened reduce freciure and teeth m occlusion 



Fig 579 — Half-round Grrmaii silver arch bars attached to upper and ioKCf 
teeth, and connected bj tic • ires 

vestibular surfaces of the teeth and attached to the latter with 
brass wire ligatures A amilar arch is applied to the upper teeth 
and the upper and lower arches are connected b> the finer brass 
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tie Wires (Fig 579) In cases of fracture with considerable dis 
placement, it is often advisable to place a separate half round 
arch on the teeth of each mandibular segment, until complete 
reduction has been obtained Then, when all of the lower teeth 
come into occlusion with the upper teeth, the separate arch w ires 
can be replaced by a single arch embracing the teeth of all seg 
ments In cases of marked displacement, gradual reduction can 
be obtained by elastic traction on indnidual segments by small 
rubber bands passed o\ er the ends of the brass wires which fasten 
the arches to the teeth— these elastics running in the desired 



Fig 580 — Gradual reduction o( 
depressed fngment by rubber t ands 
connecting upper and louerarcb bars 



Fig S81 — Replacement of rub 
ler binds by brass tie viircs after 
reduct on 


direction of pull from the lower to the upper arch \\ hen rcduc 
tion has been completed after a lew dajs b> the rubber bands, 
the> can be discarded ami the upper and lower teeth fixed m 
occlusion with brass tic wires (Figs 580 581) The arch wire 
method is more difficult and takes more time to apply than the 
ejelet method so wc employ the former when the latter is not 
applicable In some cases a combination of the two methods is 
used the c> elcts on one jaw and the arch w ire on the other 
At least 90 per rent of aU fractures of the mandible regard 
less of ihcir location can be successful!} treated bj the methods 
desenbed al)o\e C ertam cases occur, howeaer in which modi 
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fications or additions become necessarj- Nearly all of these 
complications are due to absence of teeth from the mandible or 
from the maxilla Before taking up these special cases, we wish 
to consider briefly fractures through the neck of the condole, 
which, according to some 'writers, are to be regarded as rom- 
phcated cases, but which we do not, as a rule, place in that cate- 
gorj'. There seems to be a general feehng that when the head of 
the condyle is displaced at the time of fracture, unless something 
radical is done to replace the head, dire results such as ankylosis 
and deformity will follow Hence, the proposed open operations 
of Sih erman* and Aison * That displacement of the head of the 
condyle is not rare in these fractures is shown by the fact that 
in 5 cases recently seen the head was drawn forward and mward 
by the external pterj-goid muscle in 3. None of these cases tad 
an open operation, either intraoral or extraoral, none had any 
special manipulation to put the condyle back in position, and all 
recovered with good function, without ankylosis or deformity. 
For se\eral years we have successfully treated all cases, wither 
without displacement of the head of the condyle, where it has 
been possible to restore immediately the normal occlusion of the 
teeth, by the usual method of fastening the upper and lower teeth 
in occlusion for three to five weeks, and have never seen a case 
result m ankylosis. Occasionally, where there is considerable 
shortening of the affected side, with marked de\ialion of the 
teeth to that side, it is of advantage to interpose between the 
upper and lower molar teeth on that side, a piece of base-plate 
gutta percha or dental impression compound before fastening 
the teeth together This wiD tend to restore the normal length 
of the jaw on the fractured side In cases where the teeth cannot 
be immediately brought into occlusion, gradual reduction by 
intermaxillary elastic traction will quickly bring about the de- 
sired result It may be safely stated that ankylosis follows in- 
juries to this region only when the fracture involves the joint 
surfaces, espeaally in young children, or in compound fractures 
with suppuration m or about the joint In the ordinary cases, 
we regard operative interference as unwarranted and many 
times harmful 
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Among the commonest cases requinng special consideration 
^here the ordinary methods of fixation must be modified are 

1 Fracture in molar or premolar region with, long edentulous 
posterior fragment 

2 Fracture in molar or premolar region with teeth in pos 
tenor fragment but no opposing teeth in upper jaw 

3 Fracture of edentulous or almost edentulous mandible 

4 Fracture of mandible with edentulous upper jaw 

5 Comminuted fracture at symphysis with loss of incisor 
teeth and bone 

1 Fracture m Molar or Premolar Region with Long Eden 
tulous Posterior Fragment — One of the commonest difficulties 
met tilth in the treatment of fracture of the mandible is the con 
trol of a long edentulous postenor fragment In a fracture be 
hmd the last existing tooth if this be the second or third molar 
the postenor fragment requires no fixation as a rule If the teeth 
of the lower jaw are brought in proper occlusion with those of the 
upper and held there the short posterior fragment although it 
may be slightly out of position can be disregarded so long as 
union occurs iiith good occlusion of the teeth On the other 
hand if the last existing tooth is a first molar or a premolar and 
the fracture is just postenor to this mahing a long edentulous 
posterior fragment the latter will be pulled up^\ard and some 
times inward by the elmator muscles until the oierlymg soft 
tissues meet the occlusal surfaces of the upper molar teeth and 
there is a concavity in the externa! contour of the face If union 
of the fracture occurs in this position the normal space between 
the upper and lower jaws in this region will be obliterated with 
attendant difficulties m bnnging about a good occlusion with ar 
lificial dentures \^e ha\c tned the interposition of metal 
\ulcanitc or other material in the mouth to keep down the ele 
\atcd fragment but this frequently produces marked irrita 
tion or even pressure necrosis of the sensitive gum tissue One 
of the most satisfactor> wa>s of overcoming this upward and in 
ward displacement is as follows Through a small skin incision 
the angle oS the jnandjblc on ibe fracturet! si<h is exposed and a 
hole drilled through it for the passage of a 24 gauge brass wire 
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fications or additions become necessary. Xearly all of these 
complications are due to absence of teeth from the mandible or 
from the maxilla. Before taking up these special cases, vre msi 
to consider briefly fractures through the neck of the condsle, 
which, according to some writers, are to be regarded as roo- 
plicated cases, hut which we do not, as a rule, place in that cate 
gorj’ There seems to be a general feeling that when the head of 
the condyle is displaced at the time of fracture, unless something 
radical is done to replace the head, dire results such as ank)losi5 
and deformity will follow. Hence, the proposed open operations 
of Silverman* and Aison * That displacement of the head of the 
condyle is not rare in these fractures is shown by the fact that 
in S cases recently seen the head was drawn forward and inward 
by the e.xfemal pterj'goid muscle in 3. Xone of these uses had 
an open operation, either intraoral or extraoral, none had anv 
special manipulation to put the condyle back in position, and all 
recovered with good function, without ankylosis or deformity. 
For several years we have successfully treated all cases, with or 
without displacement of the head of the condyle, where it has 
been possible to restore immediately the Romal occlusion of the 
teeth, by the usual method of fastening the upper and lower teeth 
in occlusion for three to fi^e weeks, and ha\e never seen i case 
result in ankylosis Occasionally, where there is considerable 
shortening of the affected side, with marked de\iation of the 
teeth to that side, it is of adx-anla^ to interpose between the 
upper and lower molar teeth on that side, a piece of base plate 
gutta percha or dental impression compound before fastening 
the teeth together This will tend to restore the norma! length 
of the Jaw on the fractured side In cases where the teeth cannot 
be immediately brought into occlurion, gradual reduction by 
intermaxillary elastic traction will quickly bring about the de- 
sired result. It may be safely stated that ankylosis follows in- 
juries to this region only when the fracture involves the joint 
surfaces, especially m young children, or in compound fractures 
with suppuration in or about the joint In the ordinary cases, 
we regard operative interference as unwarranted and many 
times harmful. 
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Among the commonest cases requiring speaal consideration 
where the ordinary methods of fixation must be modified are 

1 Fracture in molar or ptemolar region with long edentulous 
posterior fragment 

2 Fracture in molar or premolat region with teeth in pos 
tenor fragment but rio opposing teeth in upper jaw 

3 Fracture of edentulous or almost edentulous mandible 

4 Fracture of mandible witb edentulous upper jaw 

5 Comminuted fracture at symphysis with loss of incisor 
teeth and bone 

1 Fracture in Molar or Premolar Region with Long Eden- 
tulous Posterior Fragment — One of the commonest difficulties 
met With in the treatment of fracture of the mandible is the con 
trol of a long edentulous posterior fragment In a fracture be 
hind the last existing tooth if this be the second or third molar 
the posterior fragment requires no fixation as a rule If the teeth 
of the lower jaw are brought m proper occlusion with those of the 
upper and held there the short postenor fragment although it 
may be slightly out of position can be disregarded so long as 
Union occurs with good occlusion of the teeth On the other 
band if the last existing tooth is a first molar or a premolar and 
the fracture is just postenor to this mahing a long edentulous 
posterior fragment the latter will be pulled upward and some 
tunes inward by the elciator muscles until the o'erlying soft 
tissues meet the occlusal surfaces of the upper molar teeth and 
there is a concas ity in the external contour of the face If union 
of the fracture occurs in this position the normal space between 
the upper and lower jaws in this region will be obliterated with 
attendant dilficulties in bringing about a good occlusion with ar 
tificial dentures ^\c ha\e tried the interposition of metal 
mlcanile or other material in the mouth to keep down the ele 
N’atcd fragment but this frequenllj produces marked irnta 
tion 01 csen pressure necrosis of the scnsvtiNe gum tissue One 
of the most satisfactorj wajsof osercoming this upward and in 
ward disphccmcnt is as follows Through a small skin incision 
tivt nTig\c of \Vie TnanMAe rm tbe trictared side is exposed and a 
hole drillcil ibrougb it for ihe passage of 1 24 gauge brass wire 
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locations or additions become necessary. Xearly all of thet 
complications are due to absence of teeth from the mandible or 
from the ma-tilla. Before taking up these spedal cases, ive wisb 
to consider briefly fractures through (he neck of the cond)Ie, 
which, according to some writers, are to be regarded as com- 
plicated cases, but which we do not, as a rule, place in that cat^ 
goo’ There seems to be a general feeling that when the head of 
the condjle is displaced at the time of fracture, unless somclhini 
radical is done to replace the head, dire results such as ankylosis 
and deformity irill follow. Hence, the proposed open operations 
of Sih erman* and Aison * That displacement of the head of the 
condyle is not rare in these fractures is shown by the iact that 
in 5 cases recently seen the head was drawn forward and inward 
by the e.Tternal pterygoid muscle in 3. Xone of these cases had 
an open operation, either intraoral or extraoral, none had aov 
special manipulation to put the condyle back in position, and all 
recovered with good function, without ankylosis or defonniP’ 
For scseral years we ha\e successfully treated all cases, wither 
without displacement of the bead of the condyle, where it has 
been possible to restore immediately the normal occlusion of ih* 
teeth, by the usual method of fastening the upper and Ion er teeth 
in occlusion for three to five weeks, and hat e net er seen a case 
result in ankylosis Occasionally, where there is considerable 
shortening of the affected side, with marked deviation of the 
teeth to that side. »t is of adtantage to interpose between the 
upper and letter molar teeth on that side, a piece of base-p!at« 
gutta percha or dental impression compound before fastening 
the teeth together This will tend to restore the normal length 
of the jaw on the fractured side In cases where the teeth cannot 
be inuneiliatelj’ brought into oeduston, gradual reduction b> 
intermaxillary elastic traction wiU quickly bring about the de- 
sired result It maj be safely stated that ankylosis follows in- 
juries to this region only «hen the fracture involves the joint 
surfaces, especial!)' in young children, or m compound fractures 
with suppuration in or about the joint In the ordinao’ 
we regard operative interference as unwarranted and many 
times harmful. 
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Among the commonest cases requiring special consideration 
where the ordinary methods of fixation must be modified are 

1 Fracture in molar or premolar region with long edentulous 
posterior fragment 

2 Fracture in molar or premolar region \Mth teeth in pos 
tenor fragment but no opposing teeth in upper jaw 

3 Fracture of edentulous or almost edentulous mandible 

4 Fracture of mandible -with edentulous upper jav. 

5 Comminuted fracture at symphysis with loss of incisor 
teeth and bone 

1 Fracture m Molar or Premolar Region with Long Eden- 
tulous Posterior Fragment — One of the commonest difficulties 
met -with in the treatment of fracture of the mandible is the con 
trol of a long edentulous posterior fragment In a fracture be 
hmd the last existing tooth, if this be the second or third molar, 
the posterior fragment requires no fixation as a rule If the teeth 
of the lower jaw are brought m proper occlusion with those of the 
upper and held there the short posterior fragment although U 
may be slightly out of position can be disregarded so long as 
union occurs with good occlusion of the teeth On the other 
hand, if the last existing tooth is a first molar or a premolar, and 
the fracture is just postenor to this making a long edentulous 
posterior fragment the latter will be pulled upward and some 
times inward by the clexator muscles until the oserlymg soft 
tissues meet the occlusal surfaces of the upper molar teeth and 
there is a concavity in the external contour of the face If union 
of the fracture occurs in this position, the normal space between 
the upper and lower jaws in this region will be obliterated with 
attendant difficulties m bringing about a good occlusion with ar 
lificial dentures 44 c base tnctl the interposition of metal, 
vulcanite or other material in the mouth, to keep down the cle 
vated fragment but this frequently produces marked irnta 
tion or even pressure necrosis of the sensitive gum tissue One 
of the most satisfactory ways of overcoming this upward and m 
ward divplaccmenl is as follows Through a small skin incision, 
the angle of the mandible on the fncliued side vs exposed and a 
hole drilUd through it for the passage of a 24 gauge brass wire 
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The TTire emerges through the skin wound and is connected by 
means of a hea\y elastic band to a hook on a plaster-of-paris 
head cap, so placed that suiBctent downward and backTrard 
traction will be made on the edentulous bone fragment to o\er- 
come the upward muscular pull and hold it down and out in 
satisfactory position The wire produces no untoward irrita- 
tion in the soft tissues and may be allowed to remain for sereral 
weeks A very satisfactory' and comfortable plaster-of pans 
head cap has been described by Scogin ’ The materials necessary 
for its construction are: 

1. Tubular stockinette, 3 inches by 2 feet. 

2. Narrow gauze bandage, 1 foot. 

3. Adhesive plaster, 1 inch wide. 

4 Orthopedic felt, 4 strips, by 6 inches 

5 Plaster-of-parls bandages, 2| inches rtide. 

6 Traction appliances Leather straps and buckles, hooks, 
loops, etc., as indicated Hooks can very conveniently be made 
from an ordinary mre coat banger. 

Construction steps (Figs 582-585); 

1. Seat patient in straight backed chair without head rest, 
and drape tnth sheet 



pjg 552 — Construction o(plaster^>f-parts head cap Application of first la> er 
of stockinette, and t>inE »ith bandage at top of head 
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2 Clip hair on men if the case is to require lengthy fixation — 
otheniise not considered necessary Have women braid hair 
and arrange m loose coil on top of head 



r j 583 — Appl cat on o( «r ps ot orthoped c felt in (our quadrant* and 
draw ng down of tecond la^er of (locL nette Icav ng felt etr p* between two 
lajer* 



1 g '81 Incorinrat on of tract on appl ances n plaster of par s landage 

3 Apply one end of stockinette over head to a point 2 inches 
below border outline of finished head cap 

4 Tie gauze bandage loosely around stockinette at top of 
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head, cut slit in stockinette, and push lied ends of bandage 
through to inside This is done so that stockinette may be 
tightened during later treatment if necessary. 

5 Cut and adjust felt strips one in each quadrant of head 
Fasten in place on stockinette with adhesive plaster 

6 Pull free end of stockinette dorm over head and trim j'ust 
short of the first layer Felt strips are now between lajers of 
stockinette There is a small opening at top of head in wKcb 
ends of gauae bandage are found 

7. Appb' wet plaster-of-parfs bandage over stockinette, 
smoothing into place 



Fig 585 — Head capcomplftfJ niih trjctionb\ clastic band and uire thfoUKh 
posterior fragnmic of mandible 

8 Turn up both layers of stockinette to form loner border 
of cap, plastering smoothly into bandage 

0 Fit traction appliances as indicated for case. These must 
be so placed as to deli'er the anrect directional lorce for the 
individual case 

10. Apply second plaster bandage, working well around and 
over traction appliances to hold them finnly m place The lower 
I inch of stockinette is Jeff exposed to produce a smooth rounded 
border. 
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The finished margins of the head cap should extend 

1 Occipital region Well over the external occipital pro 
tuberance 

2 Mastoid region As dose as possible to the ears but not 
encroaching upon them 

3 Temporal region To about the zygomatic arch 

4 Frontal region Care must be exercised in freeing fore 
head to about 1 inch above eyebrow line 

In utibzmg the head cap for control of the bng edentulous 
posterior fragment of the mandible a piece of coat hanger %Mtc 
IS embedded m the plaster so that its projecting end curved back, 
■ward to form a hooh emerges just posterior to and below the 
ear After connecting this with the elastic band to the svire 
passing through the bone the larger mandibular fragment is 
fixed by connecting the lower to the upper teeth with eyelets or 
arches m the usual manner 

2 Fracture m Molar or Premolar Region with Teeth m 
Posterior Fragment, but no Opposing Teeth in Upper Jaw — 
Here the same tendency exists for the postenor teeth to ndc up 
out of position and it can be treated m exactly the same manner 
as the previous case 

3 Fracture of Edentulous or Almost Edentulous Mandible 
— ^Ian> cases of fracture of the mandible where no teeth are 
present require no special fixation other than a head bandage 
because exact realignment of fragments is not so imjwrtant as 
in cases with teeth present since minor displacements can be 
compensated for in the artifiaal dentures With marked dis 
placement however positive fixation of some kind is desirable 
Me do not recommend in recent fractures wire sutures through 
the bone or metallic plates scrcwerl into the bone across the frac 
turcline Sufficient rigidit) is seldom obtained b> these methods 
and infection ncarU alwa>soccurs WebavcfoundcircHm/rrCH/ra/ 
itifiMg as first advocated by G \ Black * to be the most satis 
factor) means of tixation in the edentulous cases and it is often 
ver) useful m conjunction with intraora! splints or artifiaal den 
turcs where the teeth arc loo few or too insecure to afford at 
tachment (or wire ligatures WTiere arcumfcrcntial wiring is 
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to be used, a ^^alcanite splint is first made like a saddle, to co\tr 
the lower alveolar ridge, extending well on each side of tie frac- 
ture Or if the patient, as is frequently the case, has an artificial 
denture, this may serve the purpose of a splint An indsion 
5 inch long is made through the skin to the lower border of one 
of the fragments, and a small curv'ed antrum trocar and cannula 
are passed up through the indaon dose to the inner surface of the 
bone until the mucous membrane of the mouth is pierced The 
trocar is then removed, and one end of a 24 gauge brass wireb 



three circumferential uirc* tied orer artificial denture 

threaded through the cannula The cannula is withdrawn, leav- 
ing one end of the wire passmg into the mouth on the bngual side 
of the bone and the other «id emerging from the skin incision 
The trocar and cannula are then passed downward from the 
mouth at a corresponding point on the vestibular side of the 
bone, to emerge at the original skin opening The other end of 
the brass wire is then passed iqi the cannula into the mouth and 
the cannula withdrawn The wire now embraces the bone with 
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Its ends projecting into the mouth The ends of the w ire are 
twisted o\er the splint or denture so that the bone fragment is 
drawn up snugly in contact with the splint Another wire is 
similarly passed around the other fragment and tw isted o\ er the 
splint (Fig 586) The arcumferential wires are well tolerated 
and may be maintained for se\eral weeks the skm incisions fre 
quently closing without suppuration In a recent case we have 
combined the circumferential winng with a plaster-of pans head 
cap The patient completely edentulous in both jaws had a 
bilateral fracture of the mandible with falling back, of the tongue 



F g 587 — II Id ng cl n fragment iorwanl n ed ntulous pit cnl w th b 
lateral (ricturc ti} moans of c rcumfcTent al * res attached to head cap 

which interfered with deglutition ami respiration Two cir 
cumfcrential wires were passetf around (he chm fragment the 
ends emerging through the skin incisions and fastened to a heavy 
wire bar evtcmling downward m front of the face from a plaster 
hca<l cap (I ig o87) B) this means the chm was held m a for 
ward position relieving the breathing and swallowing and al 
lowed union of the fractures in satisfactory position 

4 Fracture of Mandible with Edentulous Upper Jaw — 
If the fracture is in the line of the teeth with little displacement 
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a single arch bar embracing Ihc lower teeth usually gives suffi- 
cient fixation But if there is great tendency to displacement, or 
if the fracture is posterior to the teeth, support must be obtained 
elsewhere. If the patient has an upper artificial denture, this 
may he made to serve for attachment of wires from the Icmer 
teeth by drilling holes through it. Or cirnim/erential wiring of 
the fragments ma^’ here prove useful In one case of fracture 
through the neck of the condyle, with lateral devnation of the 
jaw, correction was brought about by clastic traction from a 
plaster head cap on an arch wire fastened to the anterior teeth 

(Fig 5S8j 



Fig S$S— ‘Lateral traction Irom head cap (o correct dctiation Jue to fracture 
through neck of feh conrftle l-’pper la* nfenlutews 

5 Comminuted Fracture of Symphysts, with Loss of h>* 
cisof Teeth.'-These are among the most difiicult mandibular 
fractures to maintain »n position There is a strong pull of the 
mj lohj-oid muscles toward the median bne. resulting in marked 
narrowing of the lower jaw so that the gap normally occupied 
by the inosor teeth is closed and the bne oi the lower teeth 
farther back on each side js within that of the upper teeth If 
union occurs in this position, the function of mastication by tbe 
remaining sound teeth is crippled, and cannot be restored by 
artificial dentures This tendency to contracture persists some- 
times for sei eral months, and if great ngilance is not obsen ed 
will resist efforts to overcome it The ordinary e\ elet method of 
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wring, e\en though the remaining upper and lower teeth are 
good, usual!) gives msufTicient purchase to maintain correct 
position If seen earl), when the two sides are easily reducible 
to their full width, fixation b> upper and lower arch bars ma) 
suffice But if the tendcnc) to narrowing of the space is noted 
additional means of maintaining the full width of the lower jaw' 
must be applied A satisfactory and simple way of attaining 
this end is a modification of that of Sdiellhorn ® Separate arch 
bars are apphed to each half of the mandible The antenor ends 
of the two bars are left long enough to overlap each other across 
the gap Each end is bent to form a hook, and a small rubber 



Fig 589 — boparation of fragments b> elastic tract on m comminuted fracture 
of S] fnph)sis of mandible 

band around the two hooked ends exerts force on each fragment 
awa) from the median line (I igs 5R9andS90) The lower teeth 
are also connected with theupper b> wire ligatures passed around 
the arches After full rctluction has been obtained the space 
cm be maintained bv fitting a small block of wood between the 
teeth of each fragment 1 nition must be continued in these 
cases for at least eight weeks and frcqucntl) longer until con 
'olidation is complete 

B) the 'ipphcalion of the pnnaplcs here described, most of 
the problems of fixation 0 / fractvmof the mandible can be solved 
^\c do not ittempt to enlarge upon anj other problems ansing 
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in connection with fractures, such as infection, hemotihige, 
care of the soft tissues, etc., all of which havp to be taken into 
consideration, but with which the surgeon is more familiar. 
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TEilPLE UNnTRSITV HOSPITVL 


THE MANAGEMENT OF TUMORS OF THE POSTERIOR 
FOSSA BY THE TRANSTENTORIAL APPROACH 
mt the perfection of the neurosurgical technic and the 
irnpro\cment in the methods of removing intracranial tumor 
masses the greatest problem still entails the adequate control 
of mtncramal pressure 

The successful outcome of the case no longer depends upon 
the fortuitous removal of a tumor but directly upon the post 
operative treatment and abilit> to manage disturbances in 
cerebrospinal fluid pressure Attention has been directed to 
ivarcl the control and relief of pressure during the preoperative 
stage of study as well as its careful regulation throughout the 
ensuing da>s following the surgical procedure 

Here we are faced with the mechanicsof edema and cerebro 
spinal fluid obstruction and the solution of the problem lies in the 
control of these factors 

Ihc postoperative results arc largely dependent upon this 
fact as well Only too frcquentlv do ne And cases where fol 
lowing the successful removal of a tumor or adequate decom 
prcssion intracranial pressure continues Opiic alroph), mth 
blindness sometimes ensues or herniation of the brain which 
not onK dcstrojs the remaining cortical tissues but produces 
an unsightl) and disfiguring appearance Neurosurgeons are 
familiar with the fact that certain tjpes of tumors are not onlv 
casiU removed but arc follovvwl b> satisfactory adjustments of 
intracranial pr» ssurc I he situation and the size of the tumor 
ma\ frcquentlv dclcrmmc the question of postoperative re 
cowry and the reestablishment of normal intracranial pressure 
It IS ncccssirv to have m mind the details of the cerebrospinal 

U>7 
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fluicl circulation and the pathway's of this fluid from its origin to 
its points of elimination, in order to satisfactorily adjust the op- 
erative procedure in respect to the final intracranial phenomena 

Cerebrospinal fluid is elaborated for the most part bj tbe 
choroid plexus of the third and fourth ventricles A certain 
amount of the fluid passes in and out of the capillarj* netnoA 
throughout the nenous system. The ebb and flow of this fluid 
has much to do with the actual edema, but is only a part of (he 
\oluree of fluid produced per day, r^resented by these highly 
sascular membranes which dialyse blood plasma into the sub- 
arachnoid spaces 

The fluid formed within the senfricles finds an outlet into 
the dsterna magna and the cisferna pontis in the posterior fossa 
The field of absorption is at the present time greatly disputed 

The work of U'eed indicates that the major portion of this 
subarachnoid fluid finds its esape into the large dural sinus by 
means of the pacchionian bodies. Witikelman’s observations 
would confimj the close assodatjon between tbe pathology of 
these structures and definite cbnical groups associated with in- 
creased collections of fluid due to obstruction of these pacchion- 
ian outlets On the other hand. Dandy holds the view of ab- 
sorption into the large cortical veins, while Hassin emphasiaw 
the pathways of escape through the perivascular and perineural 
spaces, especially along tbe cranial and spinal nen e trunks 

It is probable that all of these mechanisms play a part in tbe 
chroinalion of cerebrospinal fluid, and certain it is that its re- 
turn into the venous system must be accomplished by a method 
of filtration whether through the pacchionian bodies and sub- 
arachnoid nlli, cortical \eins, or perivascular and perineural 
spaces In all probability Weerl's and Hassins news are com- 
plementary mechanisms of this system A certain proportion 
of fluid leaies gradually by the physiologic permeabilit)’ ol 
capillar) membranes and ^¥00115 channels Compensatory 
mechanisms exist m which the subarachnoid nlli pJaj- an im- 
portant r6le in the care of increases m fluid accumulations and 
rap'd elimination when pressure and lolume changes require 
compensation within the “cJo»e<I ’confines of the skull 
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The recent observations by means of encepbalograph> seem 
to bear out \\ eed s point of view that the large dural sinuses 
especially the longitudinal sinus in the region of the vertex is a 
most important structure from the standpoint of cerebrospinal 
fluid elimination and therefore the pathways for fluid which 
permit its progress from the postenor fossa to the vertex over 
the frontoparietal areas of the brain become of vntal interest 
from the standpoint of the neurosurgical solution of intracranial 
pressure when tumors or lesions obstruct the progress of the 
fluid to Its important points of elimination 

Tumors of the postenor fossa especially those of the cere 
bellopontilc angle obstruct the pathway for fluid in two ways 
either directly or indirectly The aqueduct of Sylvius and the 
outlets of the fourth ventnclc are sometimes obliterated by com 
pression or the lesion situated m the cerebellopontilc angle may 
close the cisterna ponlts on one side and displace the pons against 
the edge of the inosura of the tentonum thus obstructing the 
opposite pathway 

In order that fluid from the postenor fossa may reach the 
middle fossa on its way to the vertex it must pass through the 
narrow cisterna pontis The tentonum divides the middle from 
the postenor fossa in such a way that only a small space is 
present antenorly and on the lateral aspects of the pons to per 
mu subarachnoid fluid to reach the cisterna chiasmatis above 
No fluid passes normally over the postenor surfaces of the cere 
bcllum Hence comparatively small tumors m the cercbello 
pontile angle may produce a senous block of the fluid pathways 
anti arc associated with rapid nse in intracranial pressure 
choked disks and hy drocqihalic changes confined to the lateral 
third and fourth ventricles The pressure phenomena may not 
arise until the tumor has reached suflicient size to interrupt 
physiologic continuity between the postenor fossa and the middle 
fossa (, hnicaUv w e find rapid swelling of the disk anti uniform 
dilatation of the v cntnclcs with such a lesion A similar picture 
IS prc«cntctl by cerebellar tumors abscesses and tumors of the 
fourth Ventricle which olistruct the aqueduct of Sylvius and the 
foramina of Magcmlic and Lu«chka excepting that the block 
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fluid drculation and thepathwa>'sof this fluid from its orisin to 
its points of elimination, in order to satisfactorily adjust the op- 
erative procedure in respect to the final intracranial phenomena 

Cerebrospinal fluid is elaborated for the most part b) the 
choroid plexus of the third and fourth ventricles A certain 
amount of the fluid passes in and out of the capillaiy network 
throughout the ner\x)us sxstem The ebb and flow of this fluid 
has much to do rvith the actual «lema, but is only a part of the 
volume of fluid produced per day, represented by these bghl) 
vascular membranes which dialyze blood plasma info the sub- 
arachnoid spaces 

The fluid formed within the ventricles finds an outlet into 
the cistema magna and the cistema pontis in the postenor fossa 
The field of absorption is at the present time greatly disputed 

The work of Weed indicates that the maj'or portion of this 
subarachnoid fluid finds its escape into the large dural sinus by 
means of the pacchionian bodies Winkelman's obsertatioas 
would confirm the close association between the patholog)* of 
these structures and definite clinical groups associated with id- 
creased collections of fluid due to obstruction of these pacchion- 
ian outlets On the other hand, Dandy holds the view of ah 
sorption into the large cortical veins, while Hassin emphasizes 
the pathways of escape through the perivascular and perineural 
spaces, especially along the cranial and spinal nerxe trunks 

It is probable that all of these mechanisms play a pari in the 
elimination of cerebrospinal fluid, and certain it is that its re- 
turn into the venous system must be accomplished by a method 
of filtration whether through the pacchionian bodies and sub 
arachnoid 'ill*, cortical veins, or perivascular and perineural 
spaces In all probability Weed’s and Hassin’s views arc com- 
plementary mechanisms of this system A certain proportion 
of fluid leaves gradually by the physiologic permeability of 
capillary membranes and venous channels Compensatory 
mechanisms exist in which the subarachnoid villi play an im- 
portant r 61 e in the care of increases in fluid accumulations and 
rapid elimination when pressure and volume changes require 
compensation within the “closeil ’ confines of the skull 
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The recent obser%ations by means o( encephalography seem 
to bear out eed s point of mcw that the large dural sinuses 
espeaallj the longitudinal sinus m the region of the ^ ertex is a 
most important structure from the standpoint of cerebrospinal 
fluid elimination and therefore the pathways for fluid which 
permit its progress from the posterior fossa to the vertex over 
the frontopanetal areas of the brain become of xntal interest 
from the standpoint of the neurosurgical solution of intracranial 
pressure when tumors or lesions obstruct the progress of the 
fluid to Its important points of elimination 

Tumors of the posterior fossa especially those of the cere 
bellopontile angle obstruct the pathway for fluid in two ways 
either directly or indirectly The aqueduct of Sylvius and the 
outlets of the fourth ventnclc arc sometimes obliterated by com 
pression or the lesion situated m the ccrcbcllopontile angle may 
close the cisterna pontis on one side and displace the pons against 
the edge of the incisura of the tentorium thus obstructing the 
opposite pathway 

In order that fluid from the posterior fossa may reach the 
middle fossa on its way to the \crtcx it must pass through the 
narrow cisterna pontis The tentorium divides the middle from 
the posterior fo8«a in such a way that only a small space is 
present anteriorly and on the lateral aspects of the pons to per 
mit subarachnoid fluid to reach the cisterna chiasmatis above 
No fluid passes normally over thepostenoi surfaces of the cere 
bellum Hence comparatively small tumors m the ccrebello 
pontile angle may produce a senous block of the fluid pathway s 
and arc associated with rapid rise m intracranial pressure 
choked disks and hydrocephalic changes confined to the lateral 
third an<l fourth ventricles The pressure phenomena may not 
arise until the tumor has reached suflicient sue to interrupt 
physiologic continuity bttwcin the posterior fossa and the middle 
fossa t hnicallv v> t find rapid swelling of the disk and uniform 
dilatation of the ventricles with such a lesion A similar picture 
IS prc«entel In cerebellar tumors abscesses and tumors of the 
fourth \ ent ride which olislruci the acpiwluct wf Sylvius and the 
foramina «f Magcnhc an! luschka excepting that the block 
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is twofold: direct obstruction of the fourth \entricle and iu 
outlets, as well as the aqueduct itself. 

The remoral of a tumor of the cercbellopontile angle or e\a 
of the cerebellum is not alnajsassociatedwith a relief of pressure 
because of the failure to reestablish the fluid pathwajs to tie 
middle fossa and the vertex. Tlus is primarily due to the fact 
that the incisura produces a strangulation effect in the r^onof 
the pons, and the fluid pathna\s once obliterated may find 
dUTiculty in readjustment 

Operative proceilures upon the cerebellum and cerebello- 
pontile angle have been confined for the most part to the mid- 
line suboccipital approach Here the occipital bone is remo'cd 
and approach to the angle made from the midline, passing be- 
side the medulla, the tumor or lesion dealt with as the indica- 
tions may require In spite of the rejnoial of the lesion there 
frequently follows cerebellar herniation through the dural open- 
ing left as a decompression. Continuation of the intracranial 
pressure and a gradual progressive loss of vision, as well as men- 
tality, due to persisting internal hydrocephalus ensue. Frequent 
tapping of the ventricles or drainage of cystic collections, which 
cannot escape even though they reach the postenor fossa cr 
spinal canal, clearly indicates that the pathways and areas de- 
voted to fluid absorption over the cerebral hemispheres are re- 
quired for Its elimination 

The fault lies in the constneting and unyielding tentorial 
xnembrane which prevents the spinal fluid from reaching the 
middle fossa m the presence of distortion and tumor masses, 
and gives nse to herniation of the cerebellum and the over- 
accumulation of spinal fluid in the posterior fossa due to back 
pressure within theventniles After the progressive appearance 
of a cerebellar hernia, the cootmued pressure and oncoming 
blindness, the neurosurgeon is frequently required to do a sub- 
temporal decompression, as well, with little benefit The pa- 
tient is left with an unsatisfactory solution of the problem of 
intracranial pressure, chstigunng and fnutless decompression, as 
^ell as almost certain blindness 

In order to overcome the constneting influence of the ten- 
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tonum Dowman se\eral years agp practiced cutting this struc 
lure from the incisura to the lateral sinus thereby releasing the 
cerebellar and posterior fossa and allowing a wide adjustment of 
brain structure -ttith decompression into the middle fossa where 
the posterior approach had failed to adequatclj deal with the 
lesion 

WTien this method was followed b> a subtemporal decom 
pression cerebellar herniation was checked 

Nadziger deiised an approach through the tentonum to 
reach the cerebellopontile angle lesions This gave a method of 
approach from the upper aspect and at the same time decom 
pressed the posterior fossa through the tentorium 

In this clinic we have attempted to combine the two pro 
cedurcs m one namely the former posterior fossa approach for 
cerebellar and cerebellopontile angle tumors and the tentorial 
approach of Naffziger m order to frecl> open the tentorium from 
the incisura to the lateral sinus and thus relieve the strangula 
tion CMSting about the pons as well as to permit a decompression 
of the cerebellum 

\t the same lime th« posterior fossa is exposed b> this method 
and a direct approach to the angle can be made from the most 
advantageous position A tumor of the cerebellopontile angle 
can be dealt with b) this method m a most satisfactor> manner 
because of the larger exposure which is permitted from alxive 
and below the possibilitj of elevation and rotation of the cere 
bellar hemisphere after the tentonum has been incised and the 
facility with which the lateral sinus maj be ligated to permit a 
complete exjxisurc of the entire ccrcbclhr hemisphere when 
neccssarj 

It IS possible b> this method to advance as far as the pos 
tenor clinoid process to explore both the middle and posterior 
fossae on the side of operation as well as the pineal region and 
the vermis of the ccrcl cllum The reactions following this pro 
cedurc with or without ligation of the lateral sinus hav e been less 
in m> opinion than those of the midhne suljocapual approach 
and the jk siopcrative results in cases where the suboccipital 
approach had failed highlv satisfactorv 
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In 2 cases reported in this scries another neurosurgeon had 
attempted to reach the cerebcllopontile angle tumors from tie 
suboccipital approach and had found it impossible adequately to 
deal with the lesions or satisfactorily to relie\e the intraaanial 
pressure present, e\ en though a liberal suboccipital decompression 
was allow ed Cases I and II in this series clearly indicate the 
advantage of the transtentorial approach in that not only was 
the tumor satisfactorily remoi'ed in each case, but with the di- 
Nision of the indsura and tenlonum, a readjustment of the ceit- 
brospinal fluid pafhwaj's and pressure promptly resulted The 
reaction in both of these cases, even though in a cnbcal sUtt 
from the former operatKe proceelure, clearly indicates the ad- 
\antages of the transtentonal approach. 

In the 5 cases presented, 2 were cerebellopontile angle tu- 
mors, 1, metastatic carcinoma involving the cerebellum and 
cerebellopontile angle, 1 , an hemangioma of the angle, and 1 a 
case with midlme fourth ventricle tumor that died on the eighth 
day due to a secondary hemorrhage of the pons following a fall 
from his bed 

One case was operated upon twice, the first stage clearly ex- 
posing a tumor that had proxed “inoperable” two jeats pre- 
\iously The vascutaniy of the lesion and its deep extension 
under the pons did not permit its remosaJ on the first attempt 
Seven days later the postoperative recover)’ was so satisfacton’ 
that reexploration was undertaken, the tumor removed, and its 
angiomatous capsule bgated The tumor involved the vagus 
roots, pons, tngeminal roots, and the sigmoid sinus The pa- 
tient developed hyperthermia and vasomotor failure seven hours 
after operation, probably due to disturbance of pontile circula- 
tion Respiratory rate and pulse rate remained undisturbed to 
the last without signs of medullar^’ failure Temperature rose 
to 107 5 F and no blood pressure could be obtained for two 
hours prior to death — transfusion, infusion, pituitrin, adrenalin, 
glucose, digalen, and strychnin failed to bring forth any de- 
tectable blood pressure sounds In my experience, lesions of the 
pons and subthalamic region give nse to hyperthermia and vaso- 
motor failure, which fail to respond to any means now at our 
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disposal It will be noted that the two deaths in this senes 
sufTered pontile injury and both Wrere ojnsidered “inoperable ” 
Of the entire group 3 cases had been operated before coming 
under m) charge, and had been pronounced "inoperable ” Of 
these 2 ha\ e survived after removal of the tumor The method 
of approach made possible the removal of a closely adherent 
carcinoma of the angle, the suboirtical midlme tumor was con 
sidered inoperable from any method 

OperativeTechOJc — Aninasionismadel cm from themidhne 
and parallel to the midhne from a distance of approximately 8 cm 
above the occipital protuberance earned well down into the neck 
lo theleselof the second cervical spinous process (Figs 591-595) 




Flu S 91 —Scalp (lap <li»ignet) for tramtcntorial mnion>m> Note the 
inclu'un o( the occipital anrr\ ant Us Iwjnches M ih extensotj into the 
"’uscle, ot the neck 

A right angle incision is earned from the upper angle of the wound 
to the level of the base of the car antenor to the mastoid ihcncc 
posteriorly along the mastoid eminence to the tip of the mastoid 
Care should be taken to include the occipital artery and j>o<t 
tenor auricular artery m this flap Trephine openings are made 
*0 as to define a bone flap similar in shape to the one outlined 
for the scalp Heic jl is important m make one trephine open 
log ju't below the occipital ndge and 2 cm from the mullmc 
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The next opening is made approximate!}* 5 cm 3bo\ e and o\tf 
the occipital pole. This opening may be used for tapping the 
\entricle. The third trq>hine should be nude approdmattlv 
3 cm. from the midline at the upper angle of the wound. 

A temporoparietal trephine opening is then made on the 
lateral surface of the skull and another as far down toward tic 

base as can be accomplished, which should place it Just abo\e the 

attachment of the ear. The final trephine opening is made just 
behind and slighti)* abo\e the mastoid, care being talen todis 
place the occipital arterj* and the muscle attachments 



Fig sir — Location ot irtphme openings in the tlull required to erP"'* 
both the lemparo.occipical loin and the crrebelJar Note exten'ion b 

De\ ilbiss at the b-Kc of the bone Hap. so ai to tflclude the posterior fossa 

Care should be taken in making this last trephine opening 
because frequently the emissary vein of the mastoid is encoun- 
tered This IS quite often large and associated with free bleed- 
ing It is easily controlled by bone wax or muscle graft and 
because of this possibility the trephine at this point is left until 
the last 

The flap is carefully sawed and beveled with a Giglt saw 
The only difficulty that is present in this procedure is the di\ ision 
of the ^ne at the base o\er the region of the mastoid This 
should be carefully accomplished as the lateral smus hes below 
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j The tbm occipital bone is then cut do\sn toward the base bj 
meansof the DeVilbiss and the flap broken as close to the foramen 
magnum as possible The bone flap and neck muscles are easily 
retracted so as to give an ample exposure of the occipital pole 
and cerebellum The opening may be enlarged by ronguer as 
needed The dural flap over theocapital pole is then incised and 
turned down Here the temporo ocapital lobe will be found at 



I g S 9 i \ » of ihe left fu|xr or su fatt. of th • nto um from abo e 
and lie] n 1 ») o’* ng the rcl « onsh p of the (alx an I the conslr ct ng nc sural 
r ng see on of the tenlor al surface from the nc sura to the la oral s nus an d 
llirncc poster or to Ihe tofcular Hctopl I g \ itR t decompre sed tentor a] 
d on between tl e n 1 lie and poster or fossa as well as d reel exposure 
of the « per or surface of ll e cerclrenum and the cerclielloponl le angle 

tachctl to the lateral sinus b> two or three large %ems Ihcve 
must be carcfull> Igatcl and di\ided Immediate access is 
possil Ic I N clo\ation of the occipital lobe to the superior surface 
of the tentorium the mi I He fossa and the upper surfaces of the 
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The nc.tt opening is made approtimately 5 on abo\e and O's 
the occipital pole. This opening may be used for tapping tie 
Ventricle The tWrd trq>hine should be made approiimite’\ 
3 cm from the midline at the upper angle of the wound 
A temporoparietal trephine opening is then made oa lie 
lateral surface of the skull and another as far down toward tie 
base as can be accomplished, n'hich should place it just abo\f tit 
attachment of the ear. The final treplune opening is made just 
behind and slightly abox’e the mastoid, care being taken to dis- 
place the occipital artery and the muscle attachments 



Fijr 5*^2 — Location o( tr*j>hoi« opfninas in the skull required w ewC* 
tmth the temporo-occipital lobe and the cerebellar fo'sa Note ewension b' 
ne\ ilbi«s at the ha»e of the bone flap, so as to include the posterior fos-o- 


Carc should be taken in making this last trephine opening 
because frequently the enussarx xein of the mastoid is encoun- 
tered This IS quite often large and associated with free bleed- 
ing It ts easily controlled by bone n-a.T or muscle graft and 
because of this posstbilit>- the trephine at this point is left until 
the last. 

The flap is carefully sawed and beveled with a Gigh saw 
The only difficulty that is present m this procedure is the div uion 
of the bone at the base over the region of the mastoid This 
should be carefully accomplished as the lateral sinus lies below 



lIANArEMENT OF HJMORS OF POSTFRIOR FOSSA I435 


1 The thin occipital bone is then cut down toward the base b^ 
means of the DeVilbiss and the flap broken as close to the foramen 
magnum as possible The bone flap and neck muscles are easily 
retracted so as to give an ample exposure of the occipital pole 
and cerebellum The opening may be enlarged by ronguer as 
needed The dural flap o\ er the ocapital pole is then incised and 
turned down Here the temporo occipital lobe will be found at 



r g S93 — \ PH of the left »upt or su (a c of 1 t n or urn from abo e 
andUhnl jfow ng the refat oosf p of the faU and tic eons r ct ng nc sural 
ng sect on of the tenlor al surface from the nc sura to the lateral » n s an d 
thence poster or to the torcuUr Heroph li gvne a dceompressed tcntoral 
d on between the m ddlc and po ter or fossa as well as d rcct exposure 
of the ujie r surface of the <ercl>ellum an I the ccrcWllopont le angle 

fachei to the lateral sinus b> two or three large \eins These 
must be ctrefulli ligated and diMlcd Immediate access is 
possible 1 \ elevation of the occipital lobe to the superior surface 
of the tentorium them 1 lie fo a an I the upper surfaces of the 
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Fij; I Exposure of ih« dorsal latrral cyst snd tumorcF the 

cerebeltopontile angle showing section of the incjsura and tentonum sFtef 
elevation of the occipital lobe The decompression of the crus, as well asthe 
posterior fossa, Is an important objective in this operation. Adequate et- 
posure of the ccrcbellopontile angle is also obtained 




Fig — Instruments designed to section the tentorium from uithm 

out The silver clip holder (A. B, C) is designed so as to place the clip on each 
edge of the incisura before inserting tbe protected knife blade (E) between the 
clips, permitting section of the teotonnm b> drawing the knife toward the 
operator and at the same time pratecting the upper surface of the cerebellum. 
The instruments have been perfected through the assistance of George P 
Pilling & Son Company, Philade)[dua 
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petrosal bone As the \cntncle on the side of the operation has 
been eiacualed the occipital lobe is elevated and bj means of 
retractors a clear ^^e^v of the upper surface of the tentorium is 
obtained Bj the use of siKer clips, the marginal ^em of the in 
asural opening of the tentonum is secured and the lip of the 
tentonum cut the tentorium incised outward to the lateral sinus 
and the margins reflected 

Care must be taken not to dislodge a large cerebellar %ein 
vihich empties into the petrosal sinus near the attachment to the 
posterior chnoid process SufTiacnt distance from the sigmoid 
sinus must he maintained so that this sinus is not injured in 
carrying the opening toward the base The tentorial surface is 
then folded over, giving immediate access to the superior surface 
of the cerebellum and cerebcllopontile angle 

The dura covering the inferior surface of the cerebellum 
IS then opened by means of a horseshoe flap under the lateral 
sinus and the posterior fossa exposed the lateral sinus separating 
the two fields of operation The sinus may be ligated giving free 
access to the cerebellum or by means of a brain retractor the 
cerebellum elevated from the posterior fossa through the ten 
tonal opening giving free access to the cerebelloponiilc angle 
from either above or below and the immediate disclosure of a 
lesion in this position 

If a decompression is desired one has by means of this et 
posure free access between the posterior fossa and the middle 
fossa (temporo-occipital area) With the tentonum divided and 
the removal of the bone flap if necessary an extensive and ade 
tluate decompression is given thus combining three procedures 
in one 

The technical diflicultics in this operation are undoubtedly 
greater than either of the former methods but the results ob 
lamed justify the time in the ligation of the venous channels 
cncountereil and the fworablc postoperative reactions make this 
method supenor to the former postenor fossa approach where 
lesions are deeply placed or extend to the supenor lateral surface 
of the pons 

The objective gained is not only an adequate view of the Ic 
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sion, but a most satisfactorj* decompression from aU aspects, 
should the lesion pro\e to be inoperable or of a recurrent type 

CASE REPORTS 

Case L — J McC , male, aged tneat>-fite years, admitted to the Teirplt 
ITnnersitj Hospital, September, 1920 

Past Afedira/ ITislery — Was admitted to the Temple Universitv Hos- 
pital in June, 1929, «ith a complaiat of headache, pam m l^ift eje, ssellieg 
of gums on the left siiJe, nhRh has been present fortno scars, hannf started 
then with headache on the left side of the head from midlme anteriorly w 
temporal region on line of external auditory meatus Pain in e>e started 
about tuo months before adnusdoo Pain and suelling in the mouth shout 
two weets before admission. With this oame sharp pain in the (tft eir ani 
the patient began to lose hearing In his left ear. Patient had been yomitifS 
once or twice daily for six weeks before admission in June .\fter studs 
Temple Uniyeriity Hospital, it was felt that there was definite exndence ef a 
brain tumor inyolvxng the cerebeJIopontile angle, and the patient *»» ttsns- 
ferred to Dr. Babcock’s service 

OperoriM h’ofet (2/15/29— Dr U' W' Babcock) —Cushing’s cro»-bn>* 
incision Foramen magnum opened Siellatedi'istonof thedura.diselosisi 
a thin-nalJed c>st lying amfriorl) to the nerye trunks which was found to 
left cerebellnpontde angle The c>st was opened and eeacuated ^houi 
15 cc of thin brownish-red fluid was obtained Cyst walls I cm thick 
Owing to the nerye connections onK a minute portion of the cyst wuH 
remoyed, leaving an opening into the cyst of 5 mm in diameter The duf* 
was not closed The muscle was partially cteseiL The bone was " 
placed The patient progressed sufficiently well so that on 8/6/29 (one 
month before present admission) he wus permitted to leave the hospiol 
and was to be kept under obseryaiion by the eye cimic 

Present Illness (9/12/29) —The chief cDin(4aints are yocmtinf and weak- 
ness Began three weeks ago or about one week after leaving the hotpitak 
There has been increasing weakness and yoniiting of projectile type .^ttaAs 
have increased from one eyeo three or four days to sexcral a day Patim' 
now has dull left-sided temporal headaches and anesthesia of the lefthallol 
the tongue and inside of the cheek 

PhySttal Findings — Head There is some drooping of the left side of 
the face jnd the jaw is somewhat turned to the rieht Exes There isla'er^' 

tbesiaof 

legatixx 


Meufological Examination (9/13/29 — Dr Silxerstem) — Patient coni' 
plains of pam m suboccipital region, left side of the face, below ihe left exe- 
brow, including the left side of teeth and left side of tongue and checks. 
Palpebral fissure is narrower and the pupil of left eye is smaller than the 
right Recession of left eyeball, compared to that of the right (Horner's 
syndrome? Both Pop's react to light iwomptli The kfc is more contracted. 
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There is a lateral \ertical nystagmus Ocular movements are well performed 
Patient can wrinkle forehead There is corneal anesthesia of the left side 
Some h>r«sthesia on the left side of the face as compared to the right on 
course of third division of the fifth nerve No involvement of masseters 
There seems to be involvement of posterior third of the tongue The tongue 
shows no atrophv and is not deviated in the floor of the mouth There is 
coarse tremor of the tongue present Eighth nerve involvement present 
Olfactory sense was not satisfactorily testid because of rhinitis There is 
no apparent paralysis of the soft palate The finger to tiose test is done with 
a suggestion of tremor, fairly well performed with the left hand Finger to 
finger test is dorie with semi incoordination There is no adiadokokmcsis 
The reflexes m the upper extremities are very active on both sides There is 
no Hoffmann s sign The abdominal reflexes cannot be obtained Heel to 
tnee test shows marked asynergia on both sides Both Achilles reflexes are 
prompt There is a positive Babinski on the right side none is obtained on 
the left Rebound phenomena cannot be tested due to the condition of the 
patient Fifth sixth, eighth ninth and tenth nerves involved with marked 
cerebellar s gns and right hemiparcsis Patient s neurological condition at 
the present time is as marked as prior to his operation 

£y« Rrpert (9/16/29— Dr Gouterman) — Palpebral fissure of right eve 
itsuggcstively narrower than that of the left one as a result of a slight paresis 
of the upper hd Anterior and external segments, except for corneal an 
esthnsia are negative Pupils round 4 5 mm . react to light and m aecQm 
tnodation and consensually Muscle movement limited to the extreme left 
Nystagmic movements are presentmiheexiremcfieldsof rotation Tension 
IS normal Fundus Media is clear Dok details and margins arc hasy 
Le'el 2 S diopter of elevation m right and 30 diopter in the left Seins 
engorged arteries are smaller than normal \*s$eU are tortuous Macula 
IS negative Impression Corneal anesthesia slight ptosis of upper right 
lid paresis of Uft external rectus muscle Early papilledema 

Neuroloiicol Examination (9/16/29 — Dr WitikclTtian) — -The pvtient has 
a fifth sixth and eighth nerve involvement on the Uft side hypcsthesia on 
the left side of the face Right labiofacial (old on the right side less marked 
Pulls the corner of the right side of the mouth less than the left Right 
biceps mote active than the kft Right knev jerk is also slightly more active 
Positive Babinski sign on the right Patient complains of pain in the s'-nsory 
distribution of tlie fifth nerve on the left side associated w ilh corneal anesthesia 
T1 c patient probably has a refilling of the cyst with extension of the lesion 
forward and anteriorly involving the fifth, and also giving pyramidal tract 
signs due to pressure 

Operation (9/19/29 — Dr Temple Fay) — ‘Parieto-oceipital craniectomy — 
hft transtentorial approach (or angle tumor Rectal anesthesia Because the 
patient derived no benefit from the suboccipitai decompression formerly 
undertaken, it was felt that the need for a decompression of the middle fossa 
would lie required and an attempt to section the tentorium so as to permit 
rtlcvsc of pressure from the upper pons Dr Wmkctnnn located the Itsion 
as £«cmg fugfi and protxibfy near the incisura A sufiicmporal decompression 
was mvdc on the left and lull exposure olitained at the left temporal lobe 
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sion. but a most satis/actoij' decompression from all aspects, 
should the lesion pro\e to be inoperable or of a recurrent tjpe 

CASE REPORTS 

C*se L — J AtcC, mate, aged jean, admitted to the TeEfle 

Um\crsit> Ifo'-pital. September, 1929 

Past Me^traJ — Was admitted to the Temple Unutrsiiy Ho^ 

pital in June, 1929, meh a eotnpliint of headache, pain in left e\r, 
of gums on the left side, «hich has been present for too jears. hattnssEanrd 
then viih headache on the left side of the bead from midlme anteriorb to 
temporal region on line of external auditory mratus Pain in eje stane} 
about t»o months before admission Pam and taelling in the mouth about 
t«a aregs before admission Mith this came sharp pam in the left ear and 
the patient began to Jose beanng in bis left rar Patient had been toimtioj 
once or taicc dailv for sit neeia before admission in June After sfudv in 
Temple Uni\ersify Hospital, it «-as frit that there was definite rtidcncecf a 
bram tumor io'oltnng the rerebelloponcile angle, and the patient was trans- 
ferred to Or, Bdbcoci's service 

Op«raits4 Softs <7/15/29— Dr. U' U' lJal<ticl) — Cushmg's eross-bren' 
inrisjon. Foramen magnum opened Sielbte division of the dura, diKlotm; 
a thin-walled e)st l)ing anieriorl) to the nene irunXs which was Jeuad « 
left iere!>elIor<untile angle The ost was opened and evacuated. About 
15 rc of thin brownish-red fluid was obtained Cvsl wuH* I cm thicL, 
Owing to the nerve connections only a minute portion of the o*t **^1 *“ 
removed, leaving an opening into the cyst of 5 mm in diameter The dura 
was not closed The muKle was partull) cloved The bone was net re- 
placed The patieof progries.<ed sufficienil} well so that on 5/6/29 {one 
month before present adnussion) he was tvewittecl w fcav-e the hospital 
and W-3S to be bept under observation bv theeje clinic 

Present Illness (9/12/29)— -The chief complaints are vonutiog and weal 
ness Began three weeks ago or about one week after leaving the hospital 
There has been increasing weabims and vomiting of projectile tj-pe Attacks 
have increased fiom one ever* three ot four davs to several a day. Patient 
now lias dud left-sided lemporal headaches and anesthesia of the left hall of 
the tongue and inside of the cheek 

Ph^stea} Findings — Head There is some drooping of the left side of 
the face and the jaw is somewhat filmed to the right Ejes There i5 lateral 
rjsugmus present when the eve* are turned to right or left Anesthesia of 
the left side of the tongue Heart, lun^ and abdomen are grossly negative 
Extremities The Achilles reflexes are exaggerated There is a Babinski on 
the right, but none on the left 

Xeurologicol Exammalioit (9/12/29— Dr Silverstein) — Patient com- 
plains of pain 1 “ suboccipital region. left side ol the face, below the left e>e- 
brow, including the left side of teeth and left side of tongue and cheeks. 
Palpebral fissuie is narrower and the pupil of left eje is smaller than the 
r,jht Kfcesaion of left eveball, compared to that of the nghc (I/orner's 
symlrome) Both pupils react lolightpromptlv The left is more contracted. 
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nnderstood, I\ord blindness is less marked Patient can distinguish letters, 
but he has definite disturbance tn forming «ords \\ord deafness is only 
apparent «hen complicated questions are asked 

Impression In general there is \ery marked mental and neurological 
iRiprosement since the first study of the patient's condition 

£}« Examtnalion (10/4/29 — Dr Goutercnan) —There is slight limitation 
of muscle movement to extreme left, but no diplopia Fundus show s a very 
blurred disk (O S ) Fine capillaries on disks arc visible Level 1 D of 
Welling Vessels 2 3 Veins are tortuous, more so than the arteries No 
hemorrhages nor exudates arc seen in the peripherv or in the macula 
{0 D ) Fundus — disk is hazy Upper nasal segment is definitely pale, sug 
gesting early atrophic changes Oihernise like its fellow 

Arorojurgicfll £iaminafie« (10/10/29 — Dr Nicholas (Gotten) — The pa 
tient IS oriented His aphasia is greatly improved and he can read neivs 
papers with only an occasional mistake He continues to complain of pain 
m his face which is hypeathetic lie also complains of pain m his tongue 
Station and gait are about normal There is no vomiting Temperature, 
pulse, and respiration are normal and have been for the past ten days He 
does not complain of headache Wound is well healed and clean There is 
a small pressure sore over the left occipital region Patient ready for transfer 
back to neurological service 

Neurclogieel Etamnation (10/10/29— Dr N W Winkelman) — No 
Horner’s Syndrome today Deviation of jaw to left Still wcaknessof motor 
fifth Lower right face is still weak Reflexes of the right upper extremities 
much increased There is a HoITtnann s sign on the right much less on the 
ftft No Qabinski no Hossalimo no clonus The right Achilles are more 
txaggecaied than she left Le(t external rectus « still weak Associaiix'e 
lateral movements normal 

£>< Examination (10/16/29— Dr tiouterman) —Patient complains of 
Occasional diplopia to the extreme left On examination muscular rotations 
and convergence arc full Nystagmoid rotary movements present in extreme 
fields of rotation Palpebral fissure it still smaller (O S ) than that of O D 
Eyeball does not appear enophihalmic l*U|>il is smaller than that of O D, 
shout 1 mm le«s Fundus is more clear Disk oval hazy throughout 
showing I to 1 5 U of ekvation < olor of a uniform muddy gray Vessels 
Sre still tortuous and overfull Macula and (wnphery are negative— O S 
D I) media clear Disk oval IMails quite distinct Hardly any eleva 
tion Olherwivc like ivs fellow Imptessron There vS a decided improve 
nient m the patient s eyes Swelling of ihi disks ts definitely subsiding with 
improvement in vision 

Case n —Mrs t MvrN finuk Iwtntv fivt wars of age, admitted to 
the service of Dr N \N Winktiinin Temple I nivcrsiiy Hospital, Fehniarv 
2J 1930 

Fuji \teJieal llisl r} VV admiltnl tn the serviec of Dr F C Orant, 
NovemUr 1927 I'olvelinic llixpilal Vn ul strait of the notes and operation 

CJiir/ CompfuinJ — <)nsei DnoticrO 1926. more or less sudden. Patient 
Vot. to—oi 
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Dura was then opened and the temporal lobe elet'aced One of the lar^ 
\enous sinuses empt>ing into the lateral sinus was ligated The left \fmricle 
was tapped and fluid obtained under pressure. TTie hemisphere *as thw 
elesated and the tentorial surface was easilp seen At the apex of the tu 
tonal surface a bulging mass was seen, (he size of an olise, becealh the lu- 
torium. An meision was made through the tentorium and the tumor thus 
encountered, which was soft and gelatinous, and some of the mass remcn'ed 
b} curet and rnuch of it by suction. 

The petrosal sinus was opened and bleeding was quite marled, butea^h 
controlled by muscle graft After reniosal of the fumor mass it »-as noted 
that there was a large ejst under the tentorium and closelj prosimatinj 
the enjs and Upper pons This cjwt was opened and eswcuated Thtqst 
wall was cut awap ft was at this point that the incisura was sectioned and 
terrific bleeding encountered from a laige sesscl. probably the main petrosal 
sein Bleeding was extremely profuse and boded up m the wound in laige 
quantities It was immediately controlled t>) direct pressure from the finger, 
and a muscle graft, so that bWding was completely contmlled By means 
of the elecirie cautery n was possible to stetion the tentorium so that the 
objtcls of the operation were entirely accomplished and the tumor removed 
The cyst was evacuated and also (he tentorium sectioned by th>* approach 
It was evident that although the technical diflicultics are greater, the value 
of this approach in cenain cases is to be considered superior to the wual 
posterior fessa approach Oosure of the dura was made leaving a cniosl 
incision for decompressioii. Closure of sLin with siflworm and got The 
time required foe operation was six and one htlf hours The patient Wi 
returned to the ward in good condition 

A’eurapeihnlgfic J^eporf— .Microscopical description. The small pieces 
of tissue gotten for study show a very loose struetuie with numerous smsH 
spaces and with numerous small nuclei that at first glance resembles glisl 
processes or fibril* These cells are, cherefim. mesodermal Small and luge 
cysts arc to l>e seen with most of the tissue forming the smooth lining of the 
wall of a large cyst No nerve fibrils are to be seen 

Microscopiial ZliafnezfS — rermeural fibroblastoina (Dr K U' ttuilel- 

S€«'0iurveal Examinalitm (9/W/29— Dr Temple Tay) —The patient 
IS word deaf, but not word Mmd There iS weakness of the tight side of the 
face 7he disturbance of association of words is distinctly jargon in type 
There is no lioffmann s sign Keflexcs (biceps) are increased slightly on the 
right TateDar reflexes are prompt and slightly increased There is "o 
clonus and no fiabinsli 

A'eii'e/c(ico] Exeminalton tlO/J/gO—Dr Silvcrs’em) — The patient 
seems 10 he marledlv improved mentally Lies in bed apparently reading a 
paper Ccmplams of some discomfort in the right face although does not 
allude to pain in ihe left side There >s still definite weakness of Che lower 
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understood Word blindness is Ie« marked Palwnt can distinguish letters, 
but he has definite disturbance m forming words Word deafness is only 
apparent when complicated questions are asked 

Impression In general there is very marked mental and neurological 
improvement since the first study of the patient’s condition 

Eye Emmmation (10/4/29 — Dr Gouterman) — There is slight limitation 
of muKlc movement to t-xtreme left, but no diplopia Fundus shows a very 
blurred disk (OS) Fine capillaries on disks arc visible Level 1 D ol 
ssellmg Vessels 2 3 Veins are tortuous more so than the arteries No 
hemorrhages nor exudates are seen in the periphery or in the macula 
(0 D ) Fundus — disk is haay Upper nasal segment is definitely pale sug 
gesting early atrophic changes Otherwise like its fellow 

Nturoeuriical £xamt«alie« (10/10/29— Dr Nicholas Gotten) — The pa 
tient IS oricnttd His aphasia is greatly improved, and he can read news 
papers with only an occasional mistake He continues to complain of pain 
in his face which is hypesthetic He also complains of pam in his tongue 
Station and gait are a^ut twrmal There is no vomiting Temperature, 
pulse, and respiration are normal and have been for the past ten days He 
tloes not complain of headache Wound 1$ well healed and clean There is 
a small pressure sore over the left ocapital region Patient ready for transfer 
heck to neurologtcal aetvice 

NeurehiKol Examination (10/10/29— Dr N VV Wmkolman) — No 
Horner’s syndrome today Deviation of jaw to left Still weakness of motor 
fi^h Lower right face IS still weak Reflexes of the right upper extremities 
much increased There la a Hoffmann s sign on the right, much less on the 
left No Babiflski no Rossalimo, no clonus The right Achilles are more 
exaggerated than the left Left external rectus n still weak Associative 
lateral movementa normal 

T)« Examination (10/16/20— Dr Gouterman) —Patient complains of 
occasional diplopia to the extreme left On examination muscular rotations 
and convergence are full Nysingmoid rotary movements present in extreme 
fielils of rotation PalpeWal fissure is still smaller (OS) than that of O D 
lycball does not appear cnophthalmic Pupil is smaller than that of O D . 
about I mni lc«s Fundus is more clear Disk oval hasy throughout 
showing 1 to I 5 D of elevation Color of a uniform muddy gray Vessels 
are still tortuous anil ovtrfull Macula and periphery are negative— O S 
0 l> media clear Disk oval Details quite distinct Hardly any eleva 
•■on ()ihcrwi«t like its fellow Impression There is a decided improve- 
mvnt in the patient s eves Smiling of the disks is rlcfinitelj subsiding with 
improvement in vision 

Case n — Mrs t MacN fimale twenty five years of age, admitted (o 
llie service of Dr S \\ Winkdman Temple Lnivenity Hospital, February 
23 1930 

Past \ttdiial llislory — Was admitted to the service of Dr F C Grant, 
hovemUr 192( 1 ulyriinic I tuspilal \ii al siract of the notes and operation 
follows 

C*ir/ tompfjiB/— Onset Oclobcrfl 1926, more or less sudden. Patient 
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ga^e up uorL and then had abscessed throat. Vomited occasionally, not reg- 
ularly, especiall) when nervousorerated Alwayshighstning Patient clainis 
that one year (1925) she had a •’nervous brealcdown ■’ Was not in bed, but 
was "done out " Sleeps all day loog, ooutd not be avi-aLeoed Si» double 
at that time, blurring at first In Apnl went to bed for one week. Slept 
all the time Gets drowsy now 

Physical Examinatton (11/1/27) — Nj-staginus is marked Weakness is 
present in the left external rectus Thete is left facial palsv (began tweKr 
years ago, improved until one year ago and then left side of the face began to 
twitch and became worse Was hardly noticeable up to one year ago) 
There is a slight defect m heanng of the left car There is definite decrea'e 
in sensation (pain) of the left face 

Ffegression A’e/er (2/22/2S) — Practically no chaoge, feels sleepv all the 
time Fell twice in the street Staggers in waibng to the nght Hemi- 
paretic on the le(t side Mas lost 7 pounds in the post five to six months 
(Has attempted suicide ) There is a lump over the left occipital region 
Weakness of the motor fifth involved There is coarse nystagmus, left 
peripheral facial palsy Eighth nerve: cochlear left decreased, fifth nerve 
less sensitive, corneal hypesihesia The tongue goes to the nght The 
uvula IS normal There is a slight speech defect. Adladol»k^IlMIS is present 
on the le(t The knee jerks are exaggerated on the right, flabby on the left 
Muscle position and vi^aiion ate normal There is no Babinski. The left 
Achilles 18 absent, the rigbi is present and normal. There is hy perenhesia on 
the left Bide. In the heehto-knee test the left side is beoordinste There is 
mild hypesthesia on the right Menses regular Has urgency, cannot bold 
unne well 7/50/28 There has been projectile vomiting and afterward 
headaches Vomits only with excitement, dizzy on walking Patient can do 
things with the right hand and is getting more control of the left. "Wabbles' 
on walking. Has improved m the last six to eight months Tends to hold 
the head toward the right Pupilsare small, equal, regular, and react quickly 
(on reaction of L rotary movement) There is bilateral nystagmus combined 
with a rotary movement of the left eye toward the nose On looking to the 
right, quick component to right on looking to the left, quick component to 
the left Diplopia is marked to the left, much less so to the nght On 
looking up, eyes have a rotary nystagmus, on looking down the nystagmus 
stops The tongue deviates to the right There is complete left facial palsy 
There is a Holme's rebound phenomena on the left Adiadokokinesis is 
present on the left With the arms outstretched on pronation and supination, 
the left hand goes lower 

Special Reports (10/27/16) — B4tany report (Dr M\Ton A Zacks) 
Vestibular findings (1) Evidence of a central lesion (2) Evidence of in- 
creased mtracraniaf pressure (5) Cochlear portion of both eighth nenes 
functioning viell (4) On turning, the nystagmus, vertigo and past pointing 
ot the horizontal canal on each side are markedly diminished (5) On douch- 
ing with cold water the nght vertica] responds well The nght honzontal. 
however, shows perverted responsrs On douching the left ear with cold 
water, the left verticals do not respond The left horizontal shows fair, but 
perverted responses Conclusion (1) The case acts like a posterior fos»a 



MAVAGEXIENT OF TUMORS OF POSTERIOR FOSSA 1443 


in\ol\cmcnt (2) Both cerebellopontile angles can he definitely excluded 
(3) The findings faxor a lesion either, first cerebellar, left sided high up or 
second a lesion in the pons left sided 

£)e Examtnalion (7/5/28 — Dr Louis Lehrfeld) — The left palpebral 
fissure 13 widely open as compared to the right, uhich is normal On closure 
of the eyelids the left eye responds only partially, indicating a paralysis of the 
sexenth nerve On fixation there is noted a rotary nystagmus combined with 
an horizontal nystagmus, vrhich is exaggerated on upward deviation of the 
eyes The pupils are round equal, and react sluggishly to light There is a 
partial palsy of the left external rtetus causing diplopia in the right field 
The right fundus — the edges of the diiJr are completely obliterated and there 
are edema and svielling at the superior nasal quadrant The vessels are 
somewhat tortuous Ac the inferior nasal quadrant yust off the disk, is a 
fine retinal hemorrhage The left disk is also blurred in its outline and there 
18 a distinct swelling at the superior temporal quadrant and extensive hemor 
rhage on and adjacent to the temporal and nasal side of the disk While 
the disks are not extremely choked I am inclined to regard them in the 
early stage of choking and more advanced in the left eye It is impossible 
to take fields of ms on because of the weakness of the patient My records 
of Noxcml'cr 1 1927 show the same external findings but there was no 
evidence of fundus mxnUeTneni 

Spinal Fluid Examination (8/2/28) Fluid under 12 mm mercury pres 
»ure Clear Fthling a solution reduced six cells Wassermann negative 

O^ereitte iVefes (8/14/28 — Dr FrancisC Grant) — Sul-occipital craniec 
tomy Local anesthesia reinforced by oral ether No tumor found 

Cflmmen/— This patient seemed togiveevidenee of a left sided cerebellar 
tumor I was not sure that it was an angle tumor liccause no tinnitus was 
present However, she did have invoKement of her left fifth sixth seventh 
and eighth nerves together with cerebellar symptoms The only unexpected 
finding was a low spinal fluid pressure although to counteract this choked 
d sks of 4 diopters had been reported 

Operation — The patient was given her cliloratone by rectum and I gram 
of cndcin in two do«cs about three quarters of an hour apart before operation 
k\c tol 1 her that we would carry through (he procedure under local ancsthesn 
and s| c sicmcd quite willing The usual infiltration to tap the ventricles 
W1S curried through The cross Imw incision was made The right ventricle 
w as t ipped w ilhout difTicuhv and seciro d distended The cross low exposure 
was then Carried throURli with very little bleeding and the bone exposed 
from one niastonl to the olhif An especuUy large Viony opening was made, 
partieularly over the Uft side where the mastoid cell was opened Up to 
till' time the patient had l«cen very cooperative We then nicked the dura, 
opened It and tied off the orripital sinus \t this point, for some reason or 
olher the paliint coniiiivnced to strain the got her thin down against her 
neck she Wcamc cvinotic her cerebellum commenced to bulge We had 
then ihv troiibU of gnling her head lack in the proper position She then 
stopped bre-ithmg and respitvtton was not renewed Ofltd haei hasUlf 
removed the albs and axis opened the dura down over the upper cervical 
cord anil rek iscxi the icnl^tUr tonuls from the loramcn There was little 
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ga\e up «ork and then had abscessed throat. Vomited occasionally, notrcf 
ularly.especiallynhennen-ousorrtcited Always high strong Patientcbims 
that one year (I92a] she had a “nervous breakdown " Was not m ted, but 
»as “done out ’■ Sleeps all day long, could not be awakened SawdouVe 
at that time, blurring at Best. In April went to bed for one aeek. Slept 
all the time Gets drowsy now 

Physical Examinatim (11/1/27) — Ny'stagmus Is marked. Weakne^su 
present in the left external rectus There is left facial palsy (began Iselw 
years ago. improxed until one year ago and then left side of the face began to 
twitch and became worse Was hardly noticeable up to one year ago) 
There is a slight defe« in hearing of the left ear There is definite decrea.'t 
in sensation (pain) of the left face. 

Pregrejiion Kales (2/22/28) — I^ctically no change, feels sleepy all the 
time Fell tw/ce in the street. Staggers ia wafking to the nghf Henu 
paretic on the left side Has lost 7 fiounds in the fast fixe to sir months. 
(Has attempted suicide ) There is a lump oxer the left occipital region 
Weakness of the motor fifth invoK-ed There is coaisc nystagmus, left 
peripheral facial palsy Eighth nerxe cochlear left decreased, fifth nerve 
less sensitixe, corneal hypesihcsia The tongue goes to the right The 
uxnila IS normal There is a slight speech defect Adiadokokmesis is present 
on the left The knee jerks are exaggerated on the right, flabby on the left 
Muscle position and xabration are normal There is no Babinski The left 
Achilles IB absent, the nght is present and normal There is hyperesthesia on 
the left side In the heel-io-Lnee test the left side is incoordinate There is 
mild hypesthesia on the nght Menses regular Has urgency, cannot hold 
urme well 7/70/28 There has been projectile xomiting and afterward 
headaches Vomits only with excitement, dissy on walking Patient can do 
things with the right hand and is getting more control of the left “Wabbles' 
on walking Has improxed in the last six to eight months Tends to hold 
the head toward the nght Pupils are small, etjual, regular, and react quickly 

(on reaction of L rotary moxenient) There is bilateral nystagmus combined 

with a rotary mox-cment of the left eye toward the nose On looking to the 
right, quick component to nght on looking to the left, quick component lo 
the left Diplopia is marked to the left, much less so to the nght On 
looking up, eyes haxe a rotary nxstagmus, on looking down the nystagmus 
stops The tongue deviates to the right There is complete left facial paby 
There is a Holme's rebound phenomena on the left Adiadokokmesis is 
present on the left. W'rth the arms outstretched on pronation and supination, 
the left hand goes lower 

Special Peports (10/27/16) — B4r&av report (Dr Myron A Zacks) 
Vestibular findings (1) Evidence of a central lesion (2) Evidence of in- 
creased intracranial pressure (3) Cochlear portion of both eighth nerves 
functioning well (4) On lumuig, the nystagmus, vertigo and past pointing 
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Mtda dear Disk >ertically o\aI Details and margins obscured merg 
mg »ith the sunoundiog penpaptlledema There are a few linear fine 
hemorrhages O S beloiv the disk in the horiaontal plane about one disk 
diameter below the disk margin Disk is swollen about 35 D Nesscis 
ratio 1 2 sems are overfull, while the artn^tes are smaller than normal 
There are artenotenous crossings without compression Light reflexes are 
slightly macased Nohemorrhagesaresceninthcrestofthcrctma Enable 
to get a View of the macula through the undilatcd pupils because of the coarse 
njstagmus O D like its fellow except for a disk which shows a low grade 
papillitis without choking and smaller vessels especially the arteries 

Summary and Impression Wider left palpebral fissure as a result of a 
paraljsis of the seventh Slight ectropion of the lower lid Slight eonver 
gence insufficiency Choked disk O S Low grade papillitis in O D 
Angiofibrosis Would recommend temporary suturing of the left lid m order 
to prevent a keratitis with lagophthalmos 

hose and Throat Eramination (1/21/30) —•Nose right sided high devis 
tion of septum Apparently no amus infection Throat negative 

Lxamtiuition 0/ Cj<J (3/3/30) —Fail to find limitation of movement of 
the external rectus nor corneal anesthesri in the left e> e There is no paretic 
stral ismus nor secondary deviations suggestive of left externa) rectus On 
turning to the right eyeballs show a coarse nystagmus consisting of a rap d 
and slow component while to the left there la a slow nvsiagmus Fundus 
■welling on the left disk is 3 D at this time instead of 3 5 D as originally 
Supplementary Report (Dr I C IVter) — The above report of Dr 
Oeuterman confirmed in all respects except in the cbaiion of the disk which 
I find a little lower 1 S (0 2 D lloth nerve hetils are exceedingly pale and 
undergoing atrophic changes I also find a weakness m external rotation ol 
the left c)c There is however no diplopia 

Phistcal Examina/mn (2/26/tO— Dr (lliensis) — Chisi is long and 
phthisical Moderate dulnc»s at she right apex No riles othcrwi-c clear 
Heart area IS normal Ifeirt sound gcKxl and regular no murmurs kes'iels 
soft and hypotension Illoixl prewurc II0/7S \lidomtn relaxed Right 
kiilnc) palpable, but O K The liver is not cnlargid The spleen i» not 
palpable The extremities arc negative no cilcma Impression Medical 
condition la negative (»cxkI surgical risk t t JO I’aticnts condition re 
mains the s.ime only one addilionxi point Patient wakes up talking and 
heeps talking insistenti) all day long No innsc to her conversation what 
soever Keeps cracking jokes and asking silly ijuestions l/S'JO Wtl 
nes-eci a vomiting spell hieems to lx projectile m charaetir J It to Com 
Phined of earache on the left siile ditingliack to fiTcviivus evening J 12 tO 
Ivlule the picture presented by this patient m some rcspicts resembles a 
disseminatedsclcrosis the historv of choked disk visual disturlnnci vomiting 
an 1 progression of symptoms since first onstt with some relief after operation, 
erpecially as to sight tinds to indKvte a spice taking Itsion proliablv an 
angle tumor (Dr tlemcns) 

■Sfrrinf htporls (1/0/301— R ip»n from the lironchoscopic elinic Mirror 
examination shows unimpaircil nKitilily of the larvnRcvl musrulaturc The 
Conrilinalton is good on pi onatmn and on rough but there is a slight irregular 
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or no fluii) in (hr tioobr clsteni. We (hen got the patient under riher ti,{ 
her condition *a« only fairlj taliifactory no'«r\er, »e »ereaUe to eipVr» 
the left cerelitllojionlile angle ami *e could find no e%i<!ence of tumor The 
left Cf reliellar hemisphere «a» needled, l«t no tumor *aj found. It ihoo'd 
If Mid, hom-e\'er, the left eerelelLir femiephere \rjnle<l defiiiitelj brgtrthia 
the right Inaitnuch at me had bad (hit re»piratof> ilifiicult}.and inaenodi 
at (here «as no groMe^iifcnceof lumor, it aeemed vise to desut from funhtr 
exploration and clov the nound L'ofortunatelj, our hemostaiii aat nnt 
latitfactor^ There net med to lie •otne Ltcefiing doan in the depths of the 
left ceretellar r(cr*i ahieh %i could not control lecause of the hu'gingof the 
cereUIIum f lesilated to retract it nah much force fearing lett ae »fc<wW 
nitrtufe it» lurface and truLe the IJeeding aorie Ifoaeter, the fitH ajs 
fair)} drj ahen »e •lf)pjj«»L The muscle* acre clr set! a» usual in la)er! inh 
a fascia Ia}eroner thim. then the galea and the »Un The (alieni'scondjlno 
on leasing tie table aa* Mlidactor) So transfusion atemed indicattd. 

" It is a pit) that «e should base had this respiratory collapse leauie 
op IQ that time our operatise procedure had been carried through lo a stir 

satisfaetor) fashion I am surcihat the (•alient doe* not haseanangletsnrr 

It MtmnJ (o me ir)*siUe, >0 sie* of her reapiraiurj collapse, that she ca* 
has* an infiltrating tontine gromb insolsing her lirain stem and the nercs 
on Its lift side If this l>c the ease, of course, the prognosis is sery lai“ 

Chttf — ^hnadfmssuin lo Temple l’nrs»r*ii> Hospital, 7/li,'y> 

the only complaint is inalnliC) to »alb alone or uilh iheaidcf aeane for the 
past three ueeb* 

family Ilntorj il/2i/30) —Father dudageil ihirt) >ear*, typhoid feser 
mother aged fiftv-nme jear*. Using and »tll. l»o brolbers and one sitiw 
living and *cll 

fait Itiduat I/tiliry — ,A* far a* is hnosrn patient uai a normal child 
\halbed and tallied at eleven month* of age Rreast ferl baby. |l*d"nio 
lie*" keseral time* vihcn a child ll*«l potumonia t»ice, but does not re- 
memUr hove long ago Ty|>h»id fever »h(n tuo years of age Claiinsihc 
via* very good in her studies FinislievI junior year in high school and then 
sent to liusiness school and fimshoj there 

Menstrual History Planed vihen patient vias thirteen Regular every 
lutnfy.fise days, lasts five days I'ain occasionallv on first day -Married. 
So children, mi*arriagt# or al.onK.ns Slightls injured in .May, IW m 
automolnle accidi-nt lafi hip and nght Inee bruised and also right thigh 
and Ince Shock of accnVnt made her nervous although she did not lc< 

r.)t Ixaminalion <7,2* 30) -*> D M.JO viithou! gUsses.O S.20'50 
O D , 20/JO vsilh gla-iM.-* O S . 20, 40 I'alpebral fissure of O S •>d«’ 
than that of the tl It I’aiient is unable to close li'l* Eyelaall prominent 
Lid* loHcr lid shoK* a slight degree of ectropion Conjunctiva faintly nt" 
jectid Vlira, blue Cornea clear \o 4neslhe«i3 Anterior chamler 
normal f*upil* are round, 4 mm React to light, accommodalion, and 
convcnsually Muscle movements full Convergence slightly Iimiteil N)*" 
tagmus horiz'intal pre-eint in all the fields of rotation Rapid lo the right 
and slow to the left (> I> |iLc it* fella* except for no paralysis of l>d> 
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Media clear Disk ^ertlcall> o\al Details and margins obscured, raerg 
mg I'lth the surrounding penpaptlledetna There are a few linear fine 
hemorrhages O S below the disk, in the horizontal plane about one di'^k 
diameter below the disk rnargin Disk is swollen about 3 5 D \ esscls 
ratio, 1 2, %ei['s are o\'erfull while the arteries are smaller than normal 
There are arteriovenous crossings without compression Light reflexes are 
slightly increased bohemorrhagesareseen in thcrest of the retina Unable 
to get a Mew of the macula through the undibted pupils because of the coarse 
nystagmus O D tike its fellow except for a disk which shows a low grade 
papillitis Without choking and smaller vessels, especially the arteries 

Summarj and Impression Wider left palpebral fissure as a result of a 
paralysis of the seventh Slight ectropion of the lower lid Slight conver 
genee insufficiency Choked disk O S Low grade papillitis in O D 
Angmfihrosis Would recommend temporary suturing of the left lid in order 
to preient a keratitis with lagophthalmos 

Nat and Throat Eiamnalion {2/24/30) — Nose right sided high devia 
tion of septum Apparently no sinus mfoetion Throat negative 

BjwmiKafion of Eits (3/3/30) —Fail to find limitation of movement of 
‘‘ aretic 

On 


and slow component, while to the left there is a slow nystagmus Fundus 
awelling on the left disk is 3 D at this tune instead of 3 5 D as originally 
Supplementary Report (Dr L C Peter) —The above report of Dr 
Gouierman confirmed m all respects except in the elvaiion of the disk which 
I find a little lower 1 S to 2 D Both nerve heads are exceedingly pale and 
unde^oiflg atrophic changes I also find a weakness m external rotation of 
the left eye There is however no diplopia 

Physical Examtnalion (2/26/30— Dr Olicnsis) — Chest is long and 
phthisical Moderate dulness at (he right apex No riles otherwise clear 
Heart area IS tiormxl Heart sound good and regular no murmurs \esvels 
soft and hypotension Dlood pressure IIO/TS Abdomen relaxed Right 
kidney palpable but O K The liver is not enlarged The spleen is not 
palpable The extremities are negative no edema Impression Medical 
condition is negative Good surgical risk 3/3/30 Patients condition re 
mains the same only one additional point Patient wakes up talking and 
keeps talking insistently all day long No sense to her conversation what 
®oe\er Keeps cracking jokes and asking siUy uuestions 3/8/30 Wit 
ncssed a vomiting spell Seems to be projectile in character 3/11/30 Com 
plained of earache on the left •ide dating back to previous evening 3/12/30 
While the picture presented by this patient m some respects resembles a 
disseminated sclerosis the historv of choked disk visual disturbance vomiting 
and progression of symptoms since first onset with some relief after operation, 
especially is tends to mdteate a space taking lesion probably an 

tumor (Dr Clemens) 

Special Reports (3/6/30) • — Report from the bronchoscopic clinic Mirror 
examination shows unimpaired motility of the laryngeal musculature The 
eoordination is good on pbonation and on cough 1 ut there is a slight irregular 
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or no fluid in the lasilar astern We then got the patient under etfier mi 
her condition was only fairl) saiisfactocy Ho«exer. we were able to explore 
the left cerebellopontile angle and »e could find no exidence of tumor Tie 
left cerebellar hemisphere was needled, but no tumor was found. It ihouM 
be said, howexer, the left cerebellar hemisphere looked definitely br{;er than 
the right. Inasmuch as we had had this respiratory difficulty, and utasmuch 
as there was no gress exidenceof tumor, at seemed wise to desist from further 
exploration and cloat the wounrL L'nfoftunatel}. our hemostasis was not 
satisfactory There i<^med to he some tileediiig dowti in the depths of the 
left cerebellar recess w hteb we could not control Iccause of the bulgui| of the 
cerebellum I hesitated to retract it with much force fearing Ifst «e should 
rupture its surface and make the bleeding worse Howexer, the field was 
fair!) dry when «e stopped. The muscles were cicsed as usual in laxerswub 
a fa«da layer ox-er them, then the galea and the slm The patient's conditioti 
on leasing the table was satisfactory. Ao transfusion seemed indieafed 

" It IS a pit} that we should hate had this respiratory collapse because 
up to that lime our operaiixe pretedure had been earned through in a xtrx 
satisfactory fashion I amsurethat the patient does not haxe an angle iBmor 
It seemed to me possible, in xww of her re,*pir»ior> eollapM. that she mar 
haxF an infiltrating pontine groxith mxolxnng her brain stem and the nerxts 
on Its left side If this be the ease, of course, the prognosis is xvty bad " 

C*ie/ Cem^faint— On admission to Temple I’nix-ersitx Hospital, 2/II/W. 
the onij complaint is inability to wall: alone or with the aid of a cane for the 
pj<C three weeks 

/jnu/y I/islcry (2, 24/SO) —Father died aged thirtj years, t)-phoid fextr. 
mother aged fifty-nine years, lixing and well, two brothers and one si<trr 
fixing and well 

Past SJtiteal Uuiort — .^s far as is known patient was a normal child. 
Walked and talked at elex-en months of age Breast-fed babx Had “mea- 
sles" sexTral times when a rbihl Had pneumonia twice, but does not re- 
member how long ago Typhoid frxTf when two xears of age. Claims she 
was xery good in her studies Finished junior year in high school and then 
went to business school and finished there 

Menstrual History Started when patient was thirteen Regular exerx 
twenty-fi'C daj-s, lasts fixx daxs Fain occasionatlx on first day Mamed 
No children, miscarriages or abortions 'tlightiy injured in May, 1919 in 
automobile accident Left hip and right knee bruised and also rigbc thigh 
and knee Shock of accident nude her nerxous. although she did not lose 
conwiousness- 

£ye Eiaminalim t* 24 30) — O D . JO JO without glasses. O S. JO'jO 
0 D. iOMO with glisees O S. 20 40 Palpebral fissure of O S wider 
than that of the O D Patient i» uuable to close lids Eyeball prominent 
Lids lower lid shows a slight degree of ectropion Conjunctix-a fainti) in- 
jected Sclera, blue Cornea clear \o anesthesia Anterior chamber 
normal Pupils arc round. 4 mm React to fight accommodation, and 
conscnsuallx Muscle moxenM.nts full Conx-ergenre sIightK limited N>s 
tagmus horitontal present in all the fields of rotation Rapid to the nght 
and slow- to the left O D like tis fellow ewpt for no paraIxTis of lids 
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Media clear Disk lenieallv o\al Details and margins obscured merg 
xng mth the surrounding penpapilledema There are a few linear fine 
tiemoirhages 0 S below the disk in the horizontal plane about one disk 
diameter below the disk margin Disk is swollen about 15 D Xessels 
ratio 1 2 veins ate overfull while the arteries are smaller than normal 
There are arteriovenous crossings without compression Light reflexes are 
slightly increased Nohemorrhagesaresccinotherestoftherctina Unable 
to get a Mew of the macula through the undibted pupils because of the coarse 
njstagmus 0 D like its fellow escept for a disk which shows a low grade 
papillitis without choking and smaller vessels especially the arteries 

Summary and Impression Wider left palpebral fissure as a result of a 
paralyss of the seventh Slight cctropian of the lower lid Slight tonvtr 
gence insufficiency Choked disk O S Low grade papillitis in O D 
Angofihros s Would recommend temporary suturing of the left lid m order 
to prevent a keratitis with lagophthalmos 

Nesr and Throat Eramtttahon (2/24/-30) —-Nose right sided high devia 
tion of septum Apparently no »mus infection Throat negative 

of Bits (3/3/30) — Tad to find limitation of movement of 
the external rectus nor corneal anesthesia m the left eye There is no paretic 
strabsmus nor secondary deviations suggestive of left external rectus On 
turn ng to the right eyeballs show a coarse nystagmus consisting of a rapid 
and slow component while to the left there is a slow nystagmus Fundus 
swelling on the left disk is 3 D at this tunc instead of 3 5 D as orig nally 
Supplementary Report (Dr L C Tcter)— The above report of Dr 
Coutennan confirmed m alt respects except in the elvation of the disk which 
f find a 1 ttle lower 1 3 to 2 D Both nerve heads are exceedingly pale and 
undergoing atrophic changes f also find a weakness m external rotation of 
the left eye There is however no 0 plopia 

Phyitcat ExaMinalion (2/26/30— Dr Olicnvis) —Chest is long and 
phthisical Moderate dulness at the right apex No riles otherwise clear 
Heart area IS normal Heart sound |,ooil and regular no murmurs \esvels 
soft and hypotension Blood pressure 110/75 AUlomcn relaxed Right 
kidney palpable but O K The liver is not enlarged The spleen is not 
palpable The extremities are negative no edema Impression Medical 
condition IS negative Good surgical risk 3/3/30 Patients condition re 
"vams the same only one additional point l*atient wakes up talking and 
keeps talking insistently all day long No sense to her conversation what 
soever Keeps cracking jokes and asking silly questions 1/8/30 Wit 
nessedavomitingspcll S^ms to be projectile in character 3/11/30 Com 
plained of earache on the left side datingbacktopreviousevening 5/12/30 
'ihile the picture presented by this pitient in some respects resembks a 
d sseminated sclerosis the history of choked disk visual d sturbance vomiting 
and progression of symptoms since first onset with some relief after operation 
especially as to sight tends to indicate a space taking les on probably an 
angle tumor (Dr Clemens) 

Special Reports (3/6/50) — Report from the broncWoscopic clinic Mirror 
examination shows unmipvirid nunility of the Ivryngeal musculature The 
Coord nation is good on phonation and on cough liut there is a slight irregular 
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mality, inasmuch as it is often noticeable lo normal individuals 

B4r5ny Exaniination (2/25/30 — Dr X5instonl — (1) Spontaneous n> stag 
mus St hen tool ing up, dost n, right, and left. (2) Both ears are oonrespontne 
in Iheir srstibular portions There is slight impairment in hearing m the 
left ear These findings indicate definttcl> the presence of a hmin kirn 
Both cereLcIIorontile angles can be definitely excluded The cerebelbin 
appears to Lc umnsoSed 1 Lebexe i*e arc dealing «ith a brain stem k'ton. 

X-Ray Examination (3/-I/30) — Xoexidence of a tumor, but the occipital 
region shona exidencc of a prexious operatioci 

OftraUon (3/13/30 — Dr Temple Fay) — Transtentorial exploratory 
craniectomy Left cerebelloponlile tumof remos-ed An occipital flap was 
des ised so as to approach the temporo-occipital lobe The patient's condition 
and her frail, emaciated state did not warrant the time needed fora cosmetic 
effect A rapid decompressixc craniectomy was therefore done The bone 
«ai reirox cd down to the lexel of the lateral sinus The dura then opened 
and a flap turned back on the sinus There was a large sein entering the 
lateral sinus front the temporosphenoidal lobe This was ligated with difli- 
eulty, but without hemorrhage, and sectiooed The pacchionian body was 
then encountered over the cccipiul lohe with a plexus of 'tins from the 
cortex, entering the tentorial dura XXiih three silk ligatures, these txsw!) 
and the pacchionian bodies were ligated on each side and division made 
between the ligatures This immediately released the oeeipiial pole which 
was then elevated and the tentorium was noted to be bulging upward the 
right xentriclc having been tappcil. atloweil displacement of the cerebrum as 
the fluid drained away 

The incisura was encDunuicd and found to be adherent to the upper 
surface of the cerebellum and the crus 'These structures were firmly crowded 
against its edge so that it had cut into the boggy peduncle By use ol a 
special reversed silver clamp, the tentorium was sectioned from the iiicivura 
to the lateral sinus and backwani toward the toncula This permitted ra^y 
access into the angle and over the superior surface of the cerebellurn A 
boggy mass prt«ented, with tbr appearance ot a subcorlicJl cy®* •i'* 'CE'®” 
of the anterior portion of the cerebellum directiv in the certbellopcntik 
angle above and lateral to she pons An in^nirnent was introduced into 
the boggy area and an ounce of fluid escaped, apparently a eysl or a dilated 
fourth ventricle The collapse of this cvvt gave ample room lor further 



A cystic tumor, through which the seventh and eighth nerves apparently 
passed.wasdislodgedfromtbeupperaogleandfreefv opened fnaltempting 
to remove the tumor from its fixed ba«e a small anery was ruptured This 
was clearly seen, but off' red great difficulty because of its depth, and it was 
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iniFossible to applj a siKer clip Muscle graft 'las placed o\er the artery 
and hemorrhage controlled Further disturhance of the tumor attachment 
seemed un'Mse as the patient s blood pressure and pulse were unobtainable 
Tr^nsfuision of 300 cc whole blood and intravenous of 250 cc saline and 
50 cc of 50 per cent glucose reestablished satisfactory circulation and blood 
pressure The c^st was remo\ed at its base The field was carefully m 
spected [or bleeding and complete hemostasis obtained The dura was clo'Kid 
»ith interrupted sdk and skin flap in the usual manner w ith silk subcutaneous 
and cutaneous The patient’s condition on leaving the operating room was 
satisfactory talking and apparently none the worse for the procedure It 
*as remarkable to note within sit hours movement and twitching in the left 
angle of the mouth occurred, and apparently some function m the seventh 
nerve still remained although prior to operation none could be demonstrated 

^taropalhclogtt Report - — Alicroscopical description The structure of 
Ihis tumor is made up of a fine fibnlbr network in the meshes of which are 
large globular cells with eccentric nuclei whose cytoplasm shows a definite 
granularity These cells resemble to a fnarked degre* the nem e ceiJs of the 
various ganglia of the body, but the external cellular ring is absent There 
are no Nissl bodies visible Nerve fibers cannot be made out 'sith the 
ordinary staining methods 

'lictoveopical diagtiovis Ganglvon neuroma (Dr N \V Winkeloianl 

Pesto^nUie Progresston A'etcj (J/13/30) — At S t ix patient fairly 
*el! Holding up fairly well Bandages becoming slightly saturated 
VN/30 At S a tt condition excellent but since operation patient cannot 
read Can see to count and rccogmre people but cannot read letters 
VlS/30 Good condition Has some diflicultv in saying what she means 
Understands perfectly, but uses wrong words in speech jargon apliasia 
V16/30 General condition excelUnt Marked pulsation in neck and on 
^los* inspection marked rhythmical throbbing of head Has tired feeling 
Complains of pain >n left eye Enanwnation reveals a conjunctival infedion 
associated with a nrcumcorneal infection Cornta shows a flat ulcer extend 
>ng from the lumbus as about eight ©clock toward the penpherv area PupiU 
Contracted and react sluggishly to light and in accommodation Treatment 
Wlintd 3/17/30 Eye feels better Conjunctiva still injncted Ulcer 
stained with mercorochrome Ihipil dilated and immobile Thirij cc of 
50 per cent glucose given intravenouslv Feels good generally but still is 
Unable to read 3/18/30 Inciswns of transfusion wounds and infusions re 
dressed ‘vtilclics retnoved Perfectly dean I vc feels better Corneal 
ulcer IS not spreading and is partly filled m 3/20/30 Left ear examination 
fUr Winston) Theie is considerable blood clot in the external auditory 
canainhich whenrernoved left a red ulcerative area in the external auditory 
The ear drum is normal m appearance The right car is normal m 
appearance 3/22/30 Patient complains of shooting pains bchiml left ear 
vp Over left parietal region and down mto lower left face (returning (unction 
in fifth nerve) There is slight function of seventh left corner of mouth can 
be draw'n to left a little Generally seems to be doing well Urotropin and 
*odum discontinued because of nausea 3/26/30 Cornea shows infiltrated 
area at seven o clock There is decided improvement m the corneal ulcera 
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ity and hesitation in the approximation o( the cords When they do reach 
the midline, however, the approximation and tension are food The hesiii- 
tion, when it is apparent, is synunetneal. This cannot be called an abntir- 
nialit>> inasmuch as it ta ofteti noticeable in normal individuals 

BirSny Examination (2/25/30 — Dr Winston) — ^(1) Spontaneous m-sug- 
mus when looting up, down, right, and left, (2) Both ears are nonreiponsne 
in their vestibular portions There is slight impaifment m hearing in the 
left ear These findings indicate definitely the presence of a brain lesicn 
Both ceretellopontile angles can be definitely excluded The ctrtbdluni 
appears to be uninvoKed 1 believe we arc dealing with a brain stem lesion 

*-Ray Examination (3/4/30) — Noevidcnce of a tumor, but the occipital 
region shows evidence of a previous operation 

Oferahen (3/13/30 — Dr Temple Fay) — Transtentorial exploratory 
craniectomy. Left cerebellopontile tumor removed An occipital fiap sas 
devised so as to approach the temporo-occipital lobe The patient's condition 
and her frail, emaeinted state dW not warrant the time needed for a co»metic 
effect A rapid decompressive craniectomy was therefore done The bone 
was remov cd dow n to the level of the lateral sinus The dura was then opened 
and a flap turned back on the sinus There was a large vein entering the 
lateral sinus from the temporosphenoidal lobe This was ligated with difii> 
culty, but Without hemorrhage, and sectioned The pacchionian body we* 
then encountered over che occipital lobe with a plexus of vema from the 
cortex, entering the tentorial dura With three silk ligatures, these vessels 
and the pacchionian bodies were ligated on each side and division made 
between the iigatuies This immediately released the occipital pole which 
was then elevated and the tentorium was noted to be bulging upward the 
right ventricle having been lapped, allowed displacement of the cerebrum as 
the fluid drained away 

The mcisura was encountered and found to be adherent to the upper 
surface of the cerebellum and the crus These structures were firmly crowded 
against its edge so that it had cut into (he boggy peduncle By use of * 
special reversed silver clamp, the tentorium was sectioned from the incisum 
to the lateral sinus and backward toviard the torcula This permitted e*sv 
access into the angle and over the superior surface of the ceiebeilum A 
boggy mass presented, wiih (he appearance of a subcortical evst m the region 
of the anterior portion of the cerebellum directly m the cerebellopontile 
angle above and lateral to the pons An instrument was introduced into 
the boggv area and an ounce of fluid escaped, apparently a evst or a dilated 
fourth ventricle The collapse of this evst gave ample room for further 
exploration A true cystic tumor was disclosed m the upper lateral aspect 
of the angle This was opened and yellowish fluid appeared At the same 
time a frank hernorrhage was encountered from the petros.vl vein. This was 
controlled after some difficulty with packing and muscle graft When the 
hemorrhage was controlled, the packing was removed and the field reexplored 
A cystic tumor, through which the seventh and eighth nerves apparently 
passed, was dislodged from the upper angle and freely opened Xn attempting 
to remove the tumor from its fixed base a small artery was ruptured. This 
was clearly seen, but offered great diflicultv because of its depth, and it was 
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Special Reports — Dirany test (Dr l>»»sFisher) Suspicousof acerebcl 
lar lesion (left) Cystoscopic shows small firm dean prostate 

X Ray findings Increased density m the left antrum due to pathologic 
insohement Skull shows normal *lla There is a calcified pineal body 
present Convolutional and suture markings normal There is increased 
intracranial pressure or evidence of a brain tumor shown 

Operation (2/29/30 — Dr Temple Fay) —Left transtentorial craniotomy 
A horseshoe incision was made at the base of the neck The galea and scalp 
rap dly reflected uith general oozing due to intracranial pressure The left 
Ventricle was tapped and clear colorless fluid under great pressure encoun 
tered Bleeding uas controlled and a bone S by 5 cm removed down to 
the lateral sinus The dura! flap was opened with grayish exudate in the 
sulci A pacchionian body was encountered and ligated entering the lateral 
t nus The left occipital lobe was then elevated exploration made to the 
crus includ ng the pineal cisterna venae nugnae cerelwi The left cerebellar 
hemisphere was bulging soft and swollen The ccrcliellopontile angle was 
negative Cerebrospinal fluid was entoumered The cisterna pontis ten 
tor um split from the ineisura to the lateral sinus and then back to the torcular 
Wide decompression of the tentorium made A cannula was then introduced 
into the boggy cerebellum but no fluid was encountered The vermis was 
explored and found to be negative The anterior surface of the cerebellum 


was explored and also found to be negative The patients condition was 
good throughout the operation The blood pressure never fell below 98 
>nd was mostly above lU Exploration was uneventful except for one 
cortical \cm hemorrhage which was controlled by muscle graft Before 
operation SO cc of glucose was given then 50 cc of glucose and 250 cc of 
•aline given after the operation 

Profetssion Ae/«— 2/8/80 Pupils unequally dilated right 7 mm left 
3 rnm 2/12/30 Spinal puncture pressure rema ned at 40 mm No ill 
effects 2/14/30 Vomtmg 2/15/30 Suffering with intense headache 
focalized m occipital region vomited 2/16/30 Condition the same Had 
tests for sense of smell 2/19/30 Swelling of disks bilaterally to 3 diopters 
2/20/30 Nevere headache for past thirty SIX hours Had lumbar puncture 
2/22/30 Has bad ache at neck and headache lias distinct lateral nyslag 
Is d soriented for time 2/23/30 Condition unchanged 2/25/30 
vadarhc less and clearer mentally 2/26/30 Choking of disks 4 diopters 
laterally 2/27/JO Rap dly worse terrific pavn in left occipital temporal 
region 2/29/30 Left transtentorial cran otomy Patient stood operition 
'HI 3/t/tO Postoperative condition excellent 3/2/30 Satisfactory con 
ilion Complains of pains m brad is restless Talks rationally 3/3/30 
mproving Temperature 101 I- respirations 28 pulse 120 blood pressure 
2/52 3/4/30 Improved I ut restless Moved from lied and put in 
^'10 Incontinent since operation Right pupil dilated twice the normal 
‘ le 3/5/30 Drowsy condition alaimmg Blood pressure 90/40 Nymp 
tOms of bronchnl pneumonia present Stuporous but can be aroused 

Iw 140 rate 40 temperature 106 2 Sudden rise in temperature and 
Pu se with myosis nmi paralysis of right hand suggest hemorrhage in peduncle 
"fponv 3/6/30 Patient died at *32 * M 
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Hon 3/JO/JO There is no*, instead or hj-peresthesia of fact, an anecticsu 
with complete absence of fifth motor function f fistolog^-of lesion of gsjijliiv 
neuroma nould fit iri vith after (noote «ith this patient Thtre has tna 
considerable improxemenc in all other functions 4/2/JO ratirnc seems to 
have a slight nasal congestion for past t«o dajs Incision does not sreo ai 
good 10 places General coftdiiKm ^ood SJeept aell and eats MrsiK 
Patient easilv excited ami »hen this condition exists, she has a vomiting ipell 
4/7/JO Patient feels fine fncision crusted on top and complains of pain is 
left eve, which is dilated Evidence of a beginning opacilv and corneal >s 
jection. Incision line cleansed With ether and touched with iodine HeaW 
slowly. Inlection IS supcehcial only 4/18/40. Patient discKarged lO good 
condition 

Casein. — P B , male, aged thirty years, admitted to Episcopal HoTital. 
Januao JO, 1 ®J 0 

Ciiff CompUml — ^>n admission the patient complained of severe firad- 
ache and vertigo 

Pmt"! lUntss —Was in good health until 12/18/29, when he had a" 
attack of vertigo prior to retiring lie slept «tll that night, but tnUnii 
the next wommg with vertigo and a throbbing headache, a* well at naiUM 
and yoimtiQg He was in bed several days and the physietan diagnosed hi< 
ease as nephntis inince then he has been out of bed. but is n'ot able M 
work Stillcomplainsof vertigo, a ihrobbing headache, nausea. and vomitief, 
With increasing weakness fie urinates dark urine during the day. Has ns 

pain or difficult) in stamng the stream He also complains of numbness el 

the left thigh, antertorK 

Past Jlialary — Patient had chickenpox and measles Chorea in 
General health has alwavs been good Never had operation or any in;uO 

Family //ii/cfy— -Father died of pneumonia Mother, three brotheix. 
and three sister# living and well One brother died m inf.mcy Wife livuig 
and well -No children 

PhytKol Examiialiaa —Will developed male, aged thirty years Ears 
nose, and neck negative Eves show a slight external rotation of the right 
eve Left pupil, 2 mm re> 7 X>nds to light and in accommodation and te"- 
vergence Right pupil. 4 mni responds to light and in accommodation anil 
convergence The lefl however, shows a sirull white spicule attached 
the upper margin of the ir>» Mouth mucous membrane norma! Tonsils 
show the pillars tom loose and dependent at ehtir lower part Chest i41rs 
at the right l-ascanlenorlv chest ocherw ise ph > siologic Heart is normal <» 
murmurs. Eafremilies are negative 

AViirofegira/ EraniiHe/ion —Patient shows definne signs of asynergi* 
when placed upon the floor and 11 * attempting to rise he cannot do 00 without 
assistance. Finger to-nose test on each side i> slightiv ataxic In walking 
he tends to stagger to the right Nvslagmus is not present He is d“ll 
mentally and responds sJowlv Ao intrinsic paralysis of the upper or lo*fc 
extremities The reflexes in the lower eafremities are diminished, but not 
absent Cranial nerves are oormat No comeal anesthc'ia Sensory ex- 
atninatiofl for pain, touch positnii and vilmtion is normal 
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Sptcial Reports — BirSny test (Dr Fisher) Suspicious of a cerebel 

lar lesion (left) C>stoscopc shows small finn clean prostate 

X Ray findings Increased density it« the left antrum due to pathologic 
imohement Skull shows normal sella There is a calcified pineal bodv 
pre'ent Convolutional and suture markings normal There is increased 
intracranial pressure or evidence of a brain tumor shown 

Operation (2/29/dO — Dr Temple Fay) — Left transtentorial craniotomy 
A horseshoe incision was made at the base of the neck The galea and scalp 
rapidly reflected with general oozing due to intracranial pressure The left 
ventricle vvas lapped and cleat colorless fluid under great pressure encoun 
terrd Bleeding was controlled and a bone 5 by 5 cm removed down to 
the lateral sinus The dural flap was opened with gravish exudate m the 
sulci A. pacchionian body was encountered and ligated entering the lateral 
sinus The left occipital lobe was then elevated exploration made to the 
crus including the pineal risterna venae nugnae cerebri The left cerebellar 
hemisphere was bulging soft and swoH^u The cerebellopontile angle was 
negative Cerebrospinal fluid was encountered The cislerna pontis ten 
torium split from the meisura to the lateral smus and then back to the torcular 
Wide decompression of the tentonum made A cannula was then introduced 
into the boggy cerebellum but no fluid was encountered The verms was 
explored and found to be negative The anterior surface of the cerebellum 
^8s explored and also found to be negative The patient e condition was 
good throughout the operation The blood pressure never fell below 98 
and was mostly above 114 Exploration was uneventful except for one 
oorteal vein hemorrhage whiih was controlled by tnustle graft Before 
operstion 50 ec of glucose was given then 50 cc of glucose and 250 cc of 
ne given after the operation 

Progresston Notes — 2/8/50 Pupils unequally dilated right 7 mm left 
Spinal puncture pressure remained at 40 mm No ill 
weets 2/14/30 \omiting 2/15/30 Suffering with intense headache 
localized m occipital region vomited 2/16/30 Condition the same Had 
tests lor sense of smell 2/19/30 S»cHi"g of disks bilaterally to 3 diopters 
2/20/30 Severe headache for past thirty six hours Had lumbar puncture 
2/22/JO Has bad ache at neck and headache Has d stmet lateral nystag 
ljus Is disoriented for time 2/23/30 Condition unchanged 2/25 '30 
Headache less and clearer mentally 2/26/30 Choking of disks 4 diopters 
ihterally 2/27/30 Rapidly worse terrific pam in left occipital temporal 
ttSton 2/29/30 belt transtentorial craniotomy Patient stood operation 
*tll 3/1/30 Postoperative conditKin excellent 3/2/30 Satisfactorv con 
lion Complains of pains in head is restless Talks rationally 3/1/10 
mproving Temperature 10! F respirations 28 pulse 120 blood pressure 
'2/52 3/4/30 Improved but restless Moved from bed and put m 

Incontinent since operation Right pupil dilated twice the normal 
*ire 3/5/30 Drowsy condition alarm'ng Blood pressure 90/40 Symp 
“ms of bronchial pneumonia present Stuporous but can be aroused 
ulse Ho 40 temperature 1062 Sudden rise in temperature and 

0 With myosis and paralysis of right band suggest hemorrhage in peduncle 
‘‘^Pons t/6/30 Patient died at 8 12 A M 
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tion 3/30J30' There is now, instead of hj^percsthesu ol fjce, an jnestVy 
«ilh complete absence of fifth motoriiinction Histology of lesion of ginsBo 
neuroma «ouM fit in «iih ailer.pkture «!(h this patient There has Vera 
considerable improvement la nil other funcTioni i/2/30 raiicot seems to 
hate a slight nasal confrestion for past tno i1a}S Incision does not seem as 
good in places General condition good Sleeps 'Aell and eats SiVesvie 
Patient easiK evened and »hfn this condition etists, she hasa tomitingspeil 
4/7/30 Patient feels fine Incision cnisted on top and complains of foiB is 
left eje, which is dilated Etidonce of a beginning opaciij- and corneal n- 
jection. Incision line ekanseJ with ether and touched with iodine ilralmj 
slotvl) Infection IS superfinal onl). 4/18/30 Patient di“eharged m good 
condition 

Case in. — P. B , male, aged thirt>' sears, admitted to Episcopal Hcnpitd. 
January 30. 1930 

Ciif/ Complmnt —On admission the patient complained of aesere head 
ache and \-eitigo 

Pwtil JUntsi -'Was ifi good health until JI/I8/I9, when he had a« 
attack of xmriigo prior »« eetinog. lie slept well that night, but asalwed 
the neat monung with vertigo and a throbbing headache, as well as ii»aj« 
and vomiting Ue was <n bed seveeal days and the physician diagno>ed hi' 
case as nephritis Snee then he has been out of bed, but is not able to 
work Still complains of wnigo. a throbbing headache, nausea, ssd NoButMigi 
with increasing weakness He urinates dark unne during the day. Has aa 
pain or difficult) in «Taning the stream. He also complains of BUtnbntssoI 
the left thigh, antenorh 

Pat! ltuti>ry —Patient had chickcnpot and measles Chorea in HH 
General health has alwavs trefl good Vevrr had operation or anv injun 

Pamily Ifis/ary — haiher died of pneumonia. Mother, three brwSw's 
and three sisteis living and well One brother died in infancy W7felnin; 
and well No children 

Physical fi>a<Biea/r<*<« — WelWcvvIoped male, aged thirty years Eaf 
nose and neck negative Eves »ho» a slight external rotation of the rsht 
eye Left pupil, J mra nspondi^ fo light and in accommodation and coo- 
vergence Right pupil 4 nun rr'-ponds to light and in accommodation and 
convergence The Mi however shows a small white spicule attached to 
the upper maigin of the in^ Mouth muious membrane normal Tonab 
show the pillars tom lov.s< and dependent at their lowir pari Chfst rilo 
at the nght Ui*e aotenorfv chest otherwise phvviolog-c Heart u oormal, no 
murmurs Extremclies ore negative 

Sturelaiual Eiamimilm — Paiient show* definite -.igns of asynergia 
when placed upon the door and in attempting to rise he cannot do so without 
assistarce. Finger to no-e test on each side is >lighth acavic In walking 
he lends to stagger to ihe right Nvstagmus i- not pre-cnl He is dull 
mentilly and responds slowlv \o imnnsic para/v«is ol ihe upper or lower 
exirtmilies. The reflexes in the lower extremitits are diminished but not 
absent. Cranial nerves are oormal \o comeal anesthesia hensoiy' 
gmmalion for pain, touch position and vibiaiwn ,* normil 
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Special Reports — BirSn> test (Dr I^isFisher} Suspicious of a cerebel 
lar lesion (left) Cystoscopic shows small firm clean prostate 

I Ray findings Increased density m the left antrum due to pathologic 
iii\ol\emcnt Skull shotis normal sella There is a calcified pineal body 
present Con\olutional and suture markings normal There is increased 
intracranial pressure or es idcnee ©f a brain tumor shown 

OperafiOTi (2/29/10 — Dr Temple Fay) — Left transtentorial craniotomy 
A horseshoe incision was made at the base of the neck The galea and scalp 
rapidly reflected with general oozing due to intracranial pressure The left 
\entricle was tapped and clear colorless fluid under great pressure encoun 
tered Bleeding was controlled and a bone 5 by 5 cm remosed down to 
the lateral sinus The dural flap was opened with grayish exudate m the 
sulci A pacchionian body was encountered and ligated entering the lateral 
I nus The left occipital lobe was then elevated exploration made to the 
crus, including the pineal ctsterna venae magnae ecrebn The left cerebellar 
hemisphere was bulging soft, and swollen The cerebellopontilc angle was 
negative Cerebrospinal fluid was encountered The cisterna pontis ten 
torium tpht from the incisura to the lateral smus and then back to the torcular 
Wide dcfompression of the tentorium made A cannula was then introduced 
into the I oggy cerebellum Iwl no fluid was encountered The vtrmw was 
explored and found to be negative The anterior surface of the cerebellum 
was explored and also found to be negative The panenr s rendition was 
good throughout the operation The blood pressure never fell below 98 
sod was mostly above lU Exploration was uneventful except for one 
cortical vein hemorrhage, which was controlled by muscle graft Before 
operation 50 ec of glucose was given then SO cc of glucose and 250 cc of 
saline given after the operation 

Proirtssion Ncles —l/t/30 Pupils unequally dilated right 7 mm left 
2/12/30 spinal puncture pressure remained at 40 mm No ill 
eftsets 2/14/30 Vomiting 2/15/30 buffeting with intense headache 
focalized m occipital region vomited 2/16/30 Condition the same Had 
tests for sense of smell 2/19/30 Swelling of disks bilaterally to 3 diopters 
2/20/30 Severe headache for past thirty six hours Had lumbar puncture 
2/22/30 Has bad ache at neck and headache Has distinct lateral nyst ig 
^>18 Is disoriented for time 2/23/30 Condition unchanged 2/25/50 
f'Mdarhe less and clearer mentally 2/26/30 Choking of disks 4 diopters 
hifiterally 2/27/30 Rapidly worse terrific pain m left occipital temporal 
region 2/29/30 Left transtentorial craniotomy Patient stood operation 
*'1I 3/1/30 Postoperative condition excellent 3/2/30 Satisfactory con 

ciion Complains of pains in bead is restless Talks rationally 3/5/50 
Improving Temperature 101 1- respirations 28 pulse 120 blood pressure 
2/32 3/4/50 Improved Iwt restless Atoved from bed and pul in 
Incontinent since operation Right pupil dilited twice ihe nornul 
*ite 3/5/30 Drowsy condition alarminc Blood pressure 90/40 Symp 
tomv of bronchial pneumonia present Stuporous liui can lie aroused 
“(se 140 rate 40 temperature 106 2 Sudden rise in temperature xnd 
Pulsewiih myosisand parvlvsis of right hand suggest hemorrhage in peduncle 
ron* 3/6/10 Paiiinl diwl at 832 v M 
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Diagnosis. — Subcortical glioma, left cerebellar hemisphere 
invohing peduncle. 

Discussion. — The diagnoas was difilcult to make rn this 
case because of the few local symptoms, the headache, ^om)llIlg, 
and periodic attacks probably being due to intermittent obstruc- 
tion of the aqueduct by the tumor which pro%cd to be the sue 
of a walnut, completely filling the fourth \entricle The in- 
tense intracranial pressure and choking of the disk indicated 
the probability of a postenor fossa lesion, although difficulty in 
differentiating the few cerebellar signs from those of the opposite 
frontal lobe was confusing The Barany gas e the only clue as 
to the laterality of the lesion and as the autopsy disclosed the 
tumor as being In the midline, this would have made explora- 
tion from either side possible, its subdural situation made it 
impwssible to remove The case is of distinct Interest in that the 
transtentorial approach was used and ga\e an adequate decom- 
pression to the cerebellum, as well as an immediate postopera- 
tixe recovery which was satisfactory'- The sudden death oc- 
curred after transferring the patient from one bed to another m 
which it was reported that he fell and struck his head. The or- 
derly on duty could not give a clear account of what had hap- 
pened Immediate signs of a pontile hemorrhage ensued as 
exidenced by the rapid rise in temperature, a paralysis of the 
left side of the face, of cortical type, and paralysis of the right 
arm and leg. All efforts to control the rising temperature and 
falling blood pressure were unaxailing, and the patient finally 
developed pulmonary edema and died on the eighth day fol- 
lowing operation 

Autopsy revealed the central location of the tumor, as well 
as a laceration of the paneto-occipital portion of the brain which 
had herniated against the former decompression From the 
necropsy report, a small purulent collection was found It will 
be noted in the operative report that a green e.cudate was present 
at the time the dura wasopened This may or may not have been 
an error in technic It wras not. however, a determining factor 
in the outcome of the case 
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Case IV — E P female aged fewty one years admitted to Temple 
Ini'-ersity Hospital May 20, 1930 

Chief Complaint — Paralysis of entire left side of the face Occipital 
headache and staggering gait 

Present Illness — Headaches began in October 1929 only on stooping 
No headache if head was held still, motion of head in any direction produced 
this headache sharp and \ibratory in nature lasting only several seconds 
Had many infected teeth extracted in March 1930 Headaches at times 
spread to vertex on stooping over Has been more severe recently Has 
lost power of left eyelid eye is constantly open and has caused considerable 
irr tat on Has noticed a tendency to sialk to left No vomiting 

Past Ilsslori — Measles chickenpox, mumps and diphtheria as a child 
Typhoid fever at thirty five years Breast amputation (left) for tumor 
April 1930 No previous mental condition 

Family History — Father, mother, and two brothers living and well 
Plijjieal Etamtnahon — Fairly well nourished female Head grossly 
negative Eyes pupils are dilated regubr equal react to light and acrom 
modation left more sluggishly ocular movement full lateral nystagmus 
Ugophthalmos of left eye inability to fully close eye Conjunetivit s and 
epiphora of the left eye Ears and nose are grossly negative Mouth 
considerable artificial denture Gums show some pyorrhea Tongue is 
clean protrudes in midlme no tremor Tonsils small but infected Neck 
» negative Chest there is a scar on the left side from recent left breast 
amputation Lungs there is some dulness at the left apex Breath sounds 
normal Heart borders m normal limits sounds fair and regular Sug 
pstion of Soft systolic murmur at apex Abdomen is grossly negative 
There is no gross pathology of the extremities 

Neuromuscular There is marked paralysis of the left face peripheral 
Ijpe includingarticulansoculi Noscnsorydisturbance Lpper extremities 
the reflexes are equal and normally active The finger to nose test is nega 
•"« Lower extremities the refkxcs are equal and normally active There 
IS no Dabinski or ankle clonus 

Eye £iammo/iun — S/20/30 O D palpebral fissure wider than that of 
kft one O S lagophthalmos Slight ectropion of lower left lid with 
reddening of margin of same lid Conjunctiva of left eve slightly injected 
Cornea a bit hazy O S anterioT chamber i« normal Pupils are round 
S mm react to light accommodation and conscnsually Muscle move 
ments and convergence full Slight nystagmus present in extreme lateral 
fields of rotation Tension is normal 

Fundus OS media not clear due to irregularity of the anterior surface 
the lens and the presence of an air vacule of the same lens Disk oval 
hypermic with hazy poles and a hazy temporal margin Slight circum 
papllary haze Disk details are not discernible No swelling of the disk 
Connective tissue tags arc present on the disk whch do not obliterate disk 
details The vessels arc 2 3 {artery Win ratio) Veins are overfull sightly 
tortuous Arteriovenous crossings present without compression no variation 
'0 Vessel caliber No hemorrhages no exudates seen m the periphery 
Macula fine granular O D media clear Diskisoval slightly hyperemc 
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Diagnosis. — Subcortical glioma, left cerebellar hemisphere 
invohing peduncle. 

Discussion. — The diagnosis was diflicult to male in tUs 
case because of the few local s>inptoms, the headache, \omitinf, 
and periodicattacks probably bmgdue to intermittent obstruc- 
tion of the aqueduct by ibe tumor which proved to be the size 
of a walnut, completely filling the fourth %entncle. The in- 
tense intracranial pressure and choking of the disk indicated 
the probability of a postenor fossa lesion, although difficulty in 
differentiating the few cerebellar signs from those of the opposite 
frontal lobe was confusing The Birany gave the only clue as 
to the laterality of the lesion and as the autopsy disclosed the 
tumor as bebg in the midline, this would have made erplora- 
tion from either side possible, its subdural situation made it 
impossible to remo\ e The case is of distinct interest in that the 
transtentorial approach was used and gave an adequate decom- 
pression to the cerebellum, as well as an immediate postopera- 
tive recover) which was satisfactoi)* The sudden death o^ 
curred after transferring the patient from one bed to another in 
which it was reported that he fell and struck his head The o^ 
dcrly on duty could not give a clear account of what had hap- 
pened Immediate signs of a pontile hemorrhage ensued as 
evidenced by the rapid rise in temperature, a paralysis of the 
left Side of the face, of cortical t)TJe, and paralysis of the right 
arm and leg All efforts to control the rising temperature and 
falling blood pressure were unavaibng. and the patient finally 
developed pulmonaty edema and died on the eighth day fol- 
lowing operation 

Autopsy revealed the central location of the tumor, as well 
as a laceration of the paneto-otcipital portion of the brain wbch 
had herniated against the lonncr decompression From the 
necropsy report, a small purulent collection was found It will 
be noted in the operative report that a green exudate was present 
at the time the dura wasopened Thismay or may not have been 
an error in technic It was not, howe\er, a determining factor 
in the outcome of the case 
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Case IV — E P, female, aged fonyone jears admitted to Temple 
I nnersity Hospital May 20, 1930 

Chitf Complaint — Paralysis of entire left side of the face Occipital 
headache and staggering gait 

Present Illness — Headaches began in October, 1929 only on stooping 
No headache if head was held still, motion of head m any direction produced 
this headache sharp and vibratory in nature, lasting only scseral seconds 
Had rnan\ infected teeth extracted in March 1930 Headaches at times 
spread to sertex on stooping o\«r lias been more severe recently Has 
lost power of left eyelid eye is constantly open and has caused considerable 
irritation Has noticed a tendency to ualk to left No vomiting 

Past Iltslory — Measles, chiclcenpox, mumps and diphtheria as a child 
Typhoid fever at thirty Rve years breast amputation (left) for tumor 
^pnl, 1930 No previous mental condition 

Family Iltslory — Father, mother, and two brothers living and well 
•PAjJicsf Examtnalion — Fairly well nourished female Head grossly 
negative Eyes pupils are dilated regubr equal react to light and accom 
modaiion left more sluggishly ocular movement full lateral nystagmus 
Lagophthalmos of left eye inability to fully close eye Conjunctivitis and 
epiphora of the left eye Eats and nose arc grossly negative Mouth 
considerable artificial denture Gums show some pyorrhea Tongue is 
clean protrudes in midlme no tremor Tonsils small but infected Neck 
» negative Chest, there is a scar on the left side from recent left breast 
amputation Lungs, there is some dulness at ihe left apex Breath sounds 
normal Heart borders in normal limits, sounds fair and regular Sug 
Pstion of Soft systolic murmur at apex Abdomen is grossly negative 
There is no gross pathology of the extremities 

Neuromuscular There is marked paralysis of the left face peripheral 
i>pe includingarticulansocuU Nosensorydisturbance Lppcrcxtremitiea 
the reflexes are equal, and normally active The finger to noi>e test is nega 
•"c Lower extremities the reflexes are equal and normally active There 
is no Babinski or ankle clonus 

Eye Eiamifio/icn — 5/20/30 O D , palpebral fissure wider than that of 
left one O S, lagophthalmos Slight ectropion of lower left lid with 
reddening of margin of same lid Conjunctiva of left eye slightly injected 
Cornea a bit hazy O 5 , anterior chamber is normal Pupils are round 
5 nim react to light accommodation and conscnsually Muscle move 
™ents and convergence full Slight nystagmus present in extreme lateral 
fields of rotation Tension is normal 

Fundus O S media not clear due to irregularity of the anterior surface 
ff the lens and the presence of an air vacule of the same lens Disk oval 
hjpermic with hazy poles and a hazy temporal margin Slight circum 
papillary haze Disk daails are not discernible No swelling of the disk 
Connective tissue tags are present on the disk which do not obliterate disk 
tlrtails The vessels arc 2 3 (artery vein ratio) Veins are overfull, slightly 
tortuous Arteriovenous crossings present Without compression no variation 
>' caliber No hcmorrliagcs no exudates seen in the periphery 

*'acula fine granular O D media clear Disk is oval slightly hyperemic 
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Pidgnosis. — Subcortical glioma, left cerebellar heniisplerj 
5n\ohnng pc<luncJe. 

Discussion,— The dta^osis was difficult to make in thib 
case because of the few local s^inptoms, the headache, roffliliaj, 
and periodic attacks probably b«ng due to intermittent obstnic- 
tion of the aqueduct by the tumor which proved to be the sue 
of a walnut, completely filling the fourth ventricle. The in- 
tense intracranial pressure and choking of the disk indicated 
the probability of a posterior fossa le^n, although difBculty in 
difieTentiaiing the few cerebellar signs from those of theoppoiite 
frontal Jobe was confusing. The Barany gave the only due i% 
to the laterality of ibe lesion and as the autopsy disclobfd tie 
tumor as being in the midiine, this vrould hav e made explora- 
tion from either side possible, its subdural situation made it 
impossible to icTnove The case is of distinct interest in that the 
transtentorial approach nas used and gave an adequate (ieconj- 
prcssion to the cerebellum, as well as an immediate poswpeta* 
live recovery which was satisfactory The sudden death oc* 
curred after transferring the patient from one bed to another in 
which it was retvorted that he fell and simck Hs head. The it- 
derly on duty could not give a clear account of what had hap- 
pened Immediate signs of a pontile hemorrhage ensued as 
evidenced by the rapid nsc in temperature, a paralysis of the 
left side of the face, of cortical type, and paralysis of the right 
arm and leg All efforts to control the rising temperature and 
falling blood pressure were unavailing, and the patient finally 
developed pulmonary edem.i and died on the eighth day fol- 
lowing operation 

Autopsy re\ealed the centra] location of the tumor, as well 
as a laceration of Ihepanelo ocapital portion of the brain which 
had herniated against the fonner decompression From the 
necropsy report a small purulent collection was found It "ill 
be noted in the operate er^rt that a green erudate was present 
at the time the dura was opened This may or may not ha^ebeen 
an error in technic It was not. however, a detennining factor 
in the outcome of the case 
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Case IV — E P , female, aged forty one years admitted to Temple 
Uimersity Hosp tal May 20 1930 

Chief Complaint — Paralysis of entire left side of the face Occipital 
headache and staggering gait 

l^resent Illness — Headaches began in October 1929 only on stooping 
No headache if head v»as held still motion of head in any direction produced 
this headache sharp and vibratory in nature lasting only several seconds 
Had many infected teeth Extracted in March 1930 Headaches at times 


spread to vertex on stooping over Has been more severe recently Has 
lost power of left eyelid eye is constantly open and has caused considerable 
irr tat an Has noticed a tendency to ualk to left No voniiting 

Past Itislory — Measles, chickenpox, mumps, and diphtheria as a child 
Typhoid fever at thirty five years Breast amputation (left) for tumor 
April 1930 No previous mental conditioii 

Family 7/iJlory— Father, mother, and two brothers living and well 
Physical Examinaliott ' — Fairly well nounshed female Head grossly 
negative Eyes pupils are dilated, tegular equal react to light and accom 
modition left more sluggishly ocular movement full lateral nystagmus 
Lagophthalmos of left eye, inability to fully close eye Conjunctivitis and 
epiphora of the left eye Eats and nose are grossly negative Mouth 
considerable artificial denture Gums show some pyorrhea Tongue is 
clean protrudes m midline no tremor Tonsils small but infected Neck 
is negative Chest there is a scar on the left side from recent left breast 
amputation Lungs there is some dulness at the left apex Breath sounds 
normal Heart, borders m normal limits sounds fair and regular bug 
gestion of soft systolic murmur at apex Abdomen is grossly negative 
There is no gross pathology of the extremities 

Neuromuscular There is marked paralysis of the left face peripheral 
type includmgarticulafisoculi No sensory disturbance Uppcrextremities 
the reflexes are equal and normally active The finger to nose test is nega 
tive Lower extremities the reflexes are equal and normally active There 
IS no Babinski or ankle clonus 


E}e iTamtnalion — 5/20/30 O D palpebral fissure wider than that of 
Icit one O S lagophthalmos “Uight ectropion of lower left lid with 
reddening of margin of same hd Conjunctiva of left eye slightly injected 
Cornea a bit hazy 0 S anterior chamber is normal Pupils are round 
5 mm react to light accommodation and consensually Muscle move 


menu and convergence fob Slight nvstagrtius present in extreme lateral 
''‘•Ids of rotation Tension is normal 


Fundus OS media not clear due to irregularity of the anterior surface 
the lens and the presence of an air vacule of the same lens Disk oval 
hypcrmic viith hazy poles and a hazy temporal margin Slight circum 
papillary haze Disk details are not dscemiblc No swelling of the disk 
Connective tissue tags are present on the disk which do not obliterate disk 
details The vessels are 2 3 (artery vem ratio) Veins are overfull, slightly 
tortuous AttetKjvenoviS crossings present without compression no variation 


vessel caliber No hemorrhages no exudates seen in the periphery 
hlacula fine granular O D media clear Disk is oval slightly hyperemic 
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mch ha2> details of the dtsL, «ith blurred poles, as »c1] as of the upper pan 
of temporal marpti Karrou cincumpapullao connretirt tisut 

tags seen on disk. Vessels are less overfull, especially Veins Penpheev ts 
like its fellon Macula, very finely granular. Summary and impression 
Seventh nerve paresis (pienpheral). ectropion (slight) Kystagmus, nearo- 
retinltis, more marked in O S Myopic astigmatism. RecommendatKKU 
Field studies Slit lamp studv Local treatment to the eye mil be outlined. 

Reexamination of fundus Poes not reveal suetling of the disks although 
the left disk Is 1 D higher than the right 

Slit lamp study-, 5/21/30 O S, cornea shons areas of superficul 
denudation of the epithelial surface Xo signs of infiltration Aqueous nor- 
mal Iris, normal piattem seen Lens shous very superficial Irregulancy in 
the sMtcapsular layer, and a (e<s isolated uhite brilliant spots in the adult 
nucleus O D , no abnormalities seen 

Spetial Rtpotls — 5/20/30 lUriny lest Spontaneous nystagmus on 
Icokirg in all directions There is a marked diminution m the duration of 
nystagmus and vertigo after turning »ith a disproportion between the tso 
The tight eat tespondv (airly uetl to caloric stimulation in all of us portions. 
Ileanng Is good m this car There is a total lo<sof vestibular function from 
theleftear Hearmgisiturkedlv impairedinthisear The findings strongh 
indicate the presence of a brain mass lesion The findings are not typical of 
those observed in an angle lesion, but rather suggest a lesion involving the 
left cerebellopontile angle secondarily Conclusions I licbeve nc are deal- 
ing viith a lesion high up in the brain stem involving the left ecrebellopontile 
angle secondarily 

X-Ray findings, 5/20/30 Fan of ihe frontal area, with etteniion up*ai^ 
along the frontoparietal suture on the right side, show s evidence of rarefaction- 
There are numerous calcifications in the pacchionian area The sella rurci^ 
IS shallow, appears mottled, with an area suggesting calcification The 
frontal sinuses are very targe and prominent 

Lumbar puncture, 5/22/30 Iniliil pressure U mm mercury Cough- 
ing made pressure rise to 10 mm mercury Jugular pressure, nght, with 
no rive Jugular pressure, left, with no Bilateral pressure rose to 

18 mm. mercury, and remained at 13 mm mercury Coughing and strain- 
ing caused slight milluneler n«e Fluid dear and colorless 
Diagnosis Increased intracranial pressure 

Gruskin test Hemolyzed so that lest is unsatisfactory Holliiisworth 
2 plus positive 

Oferalien {6/4/30— Dr Temple Fay) — Exploratory transtentorial crani- 
otomy. -After the usual scalp preparation an occipital Rap was so designed 
to expose the temporal and occipital lobes at Ihe left of the lateral sinus, 
carrying the bone opening close to the mastoid The incision was extended 
parallel to the midline to Che nape of the neck and as high as the parietal area, 
thence laterally to ]ust above the eat and posteriorly over the tip ol the 
mastoid The oblong bone flap thus described was broken back without 
difficulty The posterior fossa was expired after freeing the muscles by 
removal of the bone over the cerebellum on the left The dura was then 
opened and the large v-etious channels connecting the occipital lolw with the 
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lateral sinus Three large collections of \eins uere ligated after careful 
exposure and the occipital pole freed and e1e\ated The tentorium at once 
appeared and seemed extremely firm and hard in the region of the loner part 
of the petron extending tonard the posterior chnoid process at the angle 
The invohement lay below the tentorium The occipital lobe was entered 
by a brain cannula, and clear, colorless fluid escaped from the posterior horn 
of the sentricles The lobe was then clexated and the incisura of the ten 
tonum disclosed SiUcr clips were placed on each snie and a section of the 
tentorium retealed the upper surface of the cerebellum and the cerebcllo- 
pontile angle A gristle like tumor, flat, and firmly attached to the dura was 
exposed in the outer portion of the cerebellum The tumor insaded the 
cerebellar hemisphere, and was about the siie of a walnut The infiltrated 
part of the tumor insoKed the eighth nerxe and the dura along the sigmoid 
unus It was evident that an infiltrating lesion probably metastatic in 
or g n was present and because of its firm attachment to the lateral sinus 
thu structure was ligated and sectioned and the cerebellum was thus freed 
from Its tentorial roof above and its lateral confines of the smus The tumor 
was then removed by partial finger dissection and electric cautery The 
eghth nerve sectioned and a bullious tumor of this structure removed by 
electric cautery A dissection of the invading thickened plague from the 
lateral sinus and sigmoid was made by the elecitic cautery and removed 
completely The attachments and base of the tumor were fulgurated Hemo 
stasis was controlled The tumor bed was inspected stumps of the lateral 
inus doubly ligated and the bone flap replaced with a silver wire fixation 
Under skin and subcutaneous closure with silk Elecompression of the angle 
and posterior fossa permitted The dura was sewed intact along the parieto- 
temporal margin Drainage introduced in the upper portion of the wound 
paring the procedure the patient received 60 cc glucose and 200 ec salme 
Later 300 cc citrated blood were given The time of the operation was 
lour and one half hours 

f'europalhclogtc Findings — Microscopical description A frozen section 
shows m the soft portion of the tumor collections of epithelial cells grouped 
in large islands With a tendency to group around a small open space forming 
pseudoacmi The morphology of the individual cells fits in with the epithelial 
tissue with small amounts of chromnlin and numerous mitotic figures 
>n one hard nodule w ithin the dura are small nests of cells that hav e become 
modified in their appearance as a result of being wedged m connective tisaue 
though It docs have the appearance of a sclerosing cancer 

Jf crjscopical Diagnosis Metastatic carcinoma of the brain (Dr N W 
" iiikelman) 

Protrusion Notes —S/lO/iO Patient comfortable m bed Reexamina 
lion of fundus S/21/30 Slit lamp study of eyo Blood count 5/22/30 
umbar puncture S/23/30 Condition good No ellecls from lumbar 
puncture 5/24/30 Condition unchinged S/25/30 Discharged Condi 
lon unimproved 6/1/30 Patient rendmittedforopcration 6/2/30 Blood 
taven for complete count 6/4/30 Lxplomtory craniotomy 6/6/30 Pa 
t’cni responded fairly well from operation Temperature pulse and respira 
tion have gradually returned to normal Ills difficulty at times in obtaining 
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iJie right word. Nausea especiatl) on moving from side to side The 1th 
facial weaLness is impro\-ed, and the patient can close the tyt, and draw up 
the comers of the mouth Drain is removed and the patient refuses food ind 
is gi\en fluid b>- enemas 6/7/30* Patient complains of pain over bladder 
region There is no marhed distention Cathcteriaed Condition good 
6/9/30 General condition good Temperature, pulse, and respiration, and 
blood pressure normal Comfdalns of weaLness of left arm. Reco\tnnj 
mest of the facial weakness of the left side 6/13/30 Condition unchanged. 
l.eft arm stronger Shows an alexia, being unable to recall letters of the 
alphabet 6/15/30 Feels stronger, out of bed \er> little residual paral- 
}sis of the left face and evelid Afexta persists General condition good. 
Discharged 

Case V. — .Mrs .A F D, female, age twentj-fiie >ears. admitted to 
Temple Universiti Hospital. June 6, 1930. referred b>’ Dr Weston D Basies 

ChitJ CoinplainH6/2/30 — notesbyDr WestonD Ba)le>) — llashadhay 
feser and rose cold Dr Mackenaie operated on nose for that Was brought 
to Dr Mackenaie in March, 1933 for distress in the right ear and impaired 
hearing This prosed to be tumor in the tjmpanum Radical mastoid 
operation, tumor remosed, ses-ere hemorrhage bulb) Dr Sappinp 

ton. 6/5/27, diagnosed “cetiutar fibroma of the polyp type, or possible iif* 
coma ■’ Puberty at twelso years .Mentally depressed and ners-ous Was 
out of school for a year Father says she would neser go aw-ay from hotnti 
and did not do so until she married and went south No pregnancies Dr 
Mackenzie examined her eyes in July, 1925 Fundus normal then Agaia 
in 1927, similar observations Findings today (6/2/30) Pupils react, left a 
shade larger than the right Direct examination 0 D. disk swollen, 
sexTral small hemorrhages at edge or disk margin Swelling of disk u 
about 3 diopters O S same general appearance as 0 D Di»k swollen, 
w ith blurred outlines Engorgement of veins 

Present lUness i6/2<30— Dr Weston D Bayley) —Patient free from 

headacheuntilfourraonthsago Thev then developed severe, throbbing, with 
maximum intensity centrally in occipital region, extending from thence 
sometimes on one side, sometimes on the other side, sometimes bilaterallv over 
the vertex to the orbits These are worse in the morning, and inav awaken 
her from sleep There has been much nausea, and some vomiting mostb 
early in the morning She has thus vomited daily for a period of weeks 
often without nausea The vximiting, as described, is not projectile, but the 
impulse of vomiting may start a headache, as above descnb^. There has 
been no diplopia, tinnitus, nor vertigo She describes that after a long 
train tnp last July', for three weeks, objects viewed appeared to be rapid!' 
moving up and down verticailj This same experience was noted last Janu- 
ary, continuing for five weeks, but it has not recurred since She has not 
noticed any local twicchings nor weakness Is right-handed, although she 
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Md the tooth is not deMtalized I^tient is renous and apprehensi\e becau«p 
clour present detailed studies of her 

Physical Examtnaiion (6/2/30 — Dr \\eston D Bn>le>) — Slight build 
lools to be in fair health Pupil* appear equal and react normally \o 
Bj-stagmus Muscular sjstcm poorly deaeloped D>namometer grasps 40 
in both hands Muscle groups of all limbs studied b\ resistence shon no 
localized weakness Slight static aiaxia in Boenberg position Deep reflexes 
arjxeiyfree especially the right armandleg No ankle clonus Nosensor> 
phenomena Bilateral choked disks No invoKement of those of seventh 
nerve on operated side 6/4/30 The tneep and forearm reflexes vvhir h two 
daj s ago appeared much more active on the right side arc reexamined today 
andnotverified Conference todav with Drs hlackcnzie and Post whobring 
roentgenograms of head one showing apparent pathology on upper margin 
of petrous outward from the internal auditory meatus The margin appears 
ragged as compared with opposite side and there is a small shadow adjacent 
to this It la decided to have a conference with Dr Temple Fay 6^6/30 
Woles by Dr Temple Fay) There is no evidence ofocular weakness on either 
ude ^o sustained nystagmus Slight deviation of both sides m the lower 
trio\cm®nts Fundi show elevation of the disks with exudates and hemor 
rhages Pupils are equal, respond promptly to light and accommodation 
There is no facial weakness or relaxation The eyes close firmly both voli 
tional and emotional No sensory involvement of the trigeminus No dis 
turbance m the movements of the tongue Voice light (test vagus) Right 
fiypcrreflexia of tendons with slight dysmetria on the right Opinion The 
patient appears to have signs of increased pressure, history of tumor removed 
en the right, deafness and X ray changes probably acoustic neuroma Advise 
axpforstion 

Protression and CcnsultaUan AV« (6/7/30— Dr Temple Fav) —Spinal 
puncture pressure m prone position 20 mm mercuD Pressure rose to 22 
Binx. by pressure on the right jugular, to 24 by pressure on the left juguUr 
Onecc removed for cell count 

Eje examination (6/7/30) O U 20/20-1 with glasses O D 20 40 
PfusS O b , 20/40, plus 2 No ptosis no paralysis Conjunctivae slightly 
"ijccted showsncgative throughapalebluishscicra Corncaisclear -knierior 
chamber is norma! Pupils are unequal 4 S mm (O D ) 4 75 mm (O S ) 
React to light and in accommodition and eonscnsuallj Muscle movement 
and convergence full Tension is normal Fundus media is clear Disk 
IS swollen to the estent of S D and 6 D (I) D and O S ) with numerous 
namclike and deep hemorrhage* with ixudxte around the disk and m the 
Winity of the left macula Swelling of the disk >n obscure part of the vessels 
•he fatter are congested and tortuous Impression \\e are dealing with a 
case of choked disk as a result of increased intracrxniil pressure Reexamina 
6/11/30 No change in the. amount of choking namely 5 and 
D (0 D and O S) 6/12/30 Cranial exploration Vascular tumor 
cund supratentoriallj not removed liccausc of patient s condition Condi 
tion following operation very grive I ul reacted well 

Operation (6/12/30 — Dr Temple I i>) — Lvploratory transtentorial 
Cfaniitomy Exploration with attempt to remove tumor V combined oc 
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the Tight nord Nausea espectall} on moving from side to side The left 
facial weakness is improved, and the patient can close the eje, and draw sp 
the comers of the mouth Dram is removed and the patient refuses food and 
is given fluid b} enemas 6/7/30 Patient complains of pain over bladdet 
region There is no marked distention Catheterized Condition good. 
6/9/30 General condition good Temperature, pulse, and respiration, and 
blood pressure normal Complains of weakness of left arm. Rctovtrmg 
mest of the facial weakness of the left side 6/13/30. Condition unchanged 
I^fc arm stronger. Shows an alexia, being unable to recall letters of the 
alphabet 6/13/30 Feels stronger, out of bed N’ery little residual para!. 
>sis of the left face anrt eyelid Atcvia persists General condition good 
Discharged 

Case V.— Mrs A F. D , female, age twent)-ftve jears. admitted to 
Temple Cniversilj Hospital, June 6, 1930, referred by Dr Weston D Bajle) 

Clite/Compfa(iit(6/2/30~flotesbyDr WtstonD Bajley) — Hashadhaj 
fever and rose cold Dr Mackenzie operated on nose for that Washroughi 
to Dr Mackenzie m March, 1973 for distress in the right ear and impaired 
hearing This proved to be tumor in the tympanum Radical mattoi^ 
operation, tumor removed, severe hemorrhage (jugular bulb) Dr Sapping 
ton, 6/5/27, diagnosed "eellulaf 6broina of the polyp type, or possible lan 
coma " Puberty at twelve years Afentaify depressed and nervous Hi' 
out of Khool for a year Father says she would never go away from home, 
and did not do so until she married and went south No pregnancies Dr 
Mackenzie examined her eyes in July, 1925 Fundus normal then Agaui 
m 1927, Similar observations Findings today (6/2/30) Pupils react, left s 
shade larger than the right Direct evaminaiion O D, disk swollen 
several small hemorrhages at edge or disk margin Swelling oi disk la 
about 3 diopters O S . Seme general appearance as O D Disk swotleu, 
with blurred outlines Engorgement of veins 

Presrnl Illitest t6-2/30— Dr Ueston D Bayley) — Patient free from 

headache until four months ego Thev then developed&evere, throbbing, with 

mavimum intensity, centrally in occipital region, extending from thence 
sometimes on one side, sometimes on the other side, sometimes bilaterall) over 
the vertex to the orbits These are worse in the morning, and may awaken 
her from sleep There has been much nausea, and some vomiting mostly 
early in the morning She has thus vomited daily for a period of weeks 
often w ithout nausea The vomitmg, as described, is not projectile, but the 
impulse of vomiting may start a headache, as above described There has 
been no diplopia, tinnitus, nor vertigo She describes that after a long 
tram trip last July, for three necks, objects viewed appeared to be rap'dl' 
moving up and dow-n verticalh This same experience was noted last Jam) 
ary, continuing for five weeks, but it has not recurred since She has not 
noticed any local twitchinfs nor weakness Is right-handed, although she 
remarks that in some respects she was earlier ambidextrous Has had no 
attacks of disturbed conscrousoesi. nor speech difficulties She remarks 
that there has been some pain in the kft molar region, which she attributes 
loan upper tooth, but that all a-ra> studies of her mouth have been negative, 
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snd the tooth is not devitalized Patient is nervous and apprehensive because 
clour present detailed studies of her 

Physical Eiaminatian (6/2/30 — Dr Weston D Bavley) — Slight build 
looks to be m fair health Pupils appear equal and react normally No 
nystagmus Muscular system poorly developed Dynamometer grasps 40 
in both hands Muscle groups of all limbs studied by resistence show no 
localized weakness Slight static ataxia in Romberg position Deep reflexes 
arevxryfree. especially the right arm and leg No ankle clonus No sensory 
phenomena Bilateral choked disks No mxoKcmcnt of those of seventh 
nerve on operated side 6/4/30 The tneep and forearm reflexes which two 
days ago appeared much more active on the right side are reexamined todav 
and not verified Conference today with Drs Mackenzie and Post, who bring 
roentgenograms of head, one showing apparent pathology on upper margin 
of petrous outward from the internal auditory meatus The margin appe irs 
ragged as compared with opposite side and there is a small shadow adjacent 
to this It IS decided to have a conference with Dr Temple Fay 6/6 10 
(notes by Dr Temple Fay) There isnoevidcnceof ocular weakness on either 
side No sustained nystagmus Slight deviation of both sides in the lower 
movements Fundi show elevation of the disks with exudates and hemor 
[fiagM Pupils are equal, respond promptly to light and accommodation 
There is no facial weakness or relaxation The eyes close firmly both voU 
tional and emotional No sensory involvement of the trigeminus No dis 
t^urbanee m the movements of the tongue Voice light (test vagusi Right 
hyper reflexia of tendons, with slight dysmetria on the right Opinion The 
patient appears to have signs of increas^ pressure history of tumor removed 
on the right deafness and v ray changes probably acoustic neuroma Advise 

txploration 

Pf^t'essiM and CmtuUctiott A’o<« (6/7/30 — Dr Temple Fay) —Spinal 
puncture pressure m prone position 20 mm mercury Pressure rose to 22 
jl™ by pressure on the right jugular, to 24 by pressure on ihe left jugular 
Ihie cc removed lor cell count 

Eye examination (6/7/30) O U 20/20-1 with glasses O D 20/40 
plus3 O S , 20/40 plus 2 No ptosis no paralysis Conjunctivae slightly 
'njmed showsnegativethroughajulebluishsclera Cornea is clear Anterior 
chamber is normal Pupils are unequal 4 S mm (O D ) 4 75 mm lO S ) 
net to light and in accommodalion and conscnsually Muscle movement 
snd convergence full Tension is normal Fundus media is clear Disk 
's swollen to the extent of 5 D and 6 D (O D and U *>) with numerous 
amdikc and deep hemorrhages with cxudvtc around the disk and in the 
Wimty of the left macula Swelling of the disk ui oliscure pan of the vessels 
c (alter are congested and tortuous lmprt!>sion \Ac are dealing with a 
cas< of choked disk as a result of increased intracranial pressure Reexarmna 
'on of eyes, 6/11/30 No change m the amount of choking namely, 5 and 
(0 D and O 5) 6/12/30 Cramvl exploration Vascular tumor 

ound supratentorially not removed ficciusc of pilunt s condition Condi 
‘On following operation wry grave Init reacted will 

Operation (6/12/30 — Dr Temple lay) — Exploratory transtentorial 
cranotomj Exploration with xttempt (u remove tumor \ combined oc 
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cipital and posienor fossa flap «as designed so as to expose the icmporD- 
occipital surface and the right cerebellar hemisphere After great diffioiliv 
because of sclerosed bone at the base, a satisfactorx’ exposure «as cbtainrd. 
The flap broke high, and required a second breaking This exfxxed the 
cerebellar fossa, as veil as the occipital lobe The dura nas then turned to 
the lateral sinus Many large xesseU *ere present between the occipital 
lolie and the tentonum These required careful section The trnionum 
was then inspected and found to be split It «as full and bulg] The m- 
cisura was opened. Gleedmg (rum several large s-es^els compSiated the 
field The tumor niass was disclosed in the angle and because of the hemnr- 
rhage encountered, the posterior fossa was opened the lateral sinus ligated, 
and a large colloid and angiomatous tumor revealed The vessels wHt 
extrcmel} thick and numerous A large arterial plexus was present on the 
lateral surface of the tumor, and many venous channels were woven into the 
mass Attempt to displace the tumor was followed b> hemorrhage .Mm 
several unsuccessful attempts (o define this tumor mass, the operation was 
concluded because of the patient’s general condition Hemostasis was con- 
trolled The bone fap was replaced Closure of the muicle and subcuta- 
neous Ujers with silk as usual A small rubber drM was introduced in the 
postenor aspect of the wound The operation was completed in five hourw 
Transfusion of 330 cc curated blood plus glucose Infusion of gIueo<< pvea 
during the orcmnon The patient’s condition upon return to the room 
was poor, although Llocd pressure $0/70 could b« obtained 

Dugnosis Hemangioma of the nght ccrebellopontilc angle Mucoid 
degeneration, cjstic m character 

6/13/30 Condition fair Pulse better volume Talks rationalh 
6/14/30 Condition about the same Redressed, tube removed 6/15^30 
Cenerat condition gcod Temperature, pulse, and respiration remain near 
normal level Seems drow-sv most of the ttm* 6/16/30 Patient has l«s 
somewhat draws) since operaison She is. however, clear and oriented The 
wound is healing nicel) PuUe and blood pre-sure within normal bmili 
Patient is somewhat nauseated at times There ispossibl) a left homonimious 
hemianopsia to gross lesfs fttient «o have second stage operation in moni- 
ingifhercondition permits 0/17,30 Complaint of diplopia toda). Nvstig- 
mus marked l-e(t sixth nerve weakness (Dr N W WinVelman) 

E)e Examinaiicn (fr. I7,'3C — Ur Gouterman). Definite n)-stagmu9 in 
the extreme lateral fields A rough lest of the diplopia field failed to reveal 
anv definite musile involvement although the left sixth appears paretic. 
Disks are S D and 4 D . snollm A narrow temporal sector of the left disk 
is distinct enough to cxpo»e its details There is a decided improvement 10 
the choking o( the disks 

Patient still complains of diplopia f ondition about the same as le'ter- 
da) patient drowsv most of the dij 6,18/30 Cornea denuded to a 
variable depth Fundus shows contracted vessels, especvallv ol the arteries, 
but none isemptv (Dr Temple Fa>> 

Ofrralion (6, '18/30— Dr Tenure Fav I — Transtentorial craniotomv (re- 
exploration) Tbe former mcisnin was openevt rapidl> and the bone flap 
refected The occipital lobe was found to be hemnted and contused ihrougli 
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the decompression opening The cerebellar hemisphere ssas also herniated 
It »as difficult to open the dura because of its tension A hemorrhage was 
found m the occipital pole, which was evacuated The contused cerebral 
cortex was carefully remoN-ed and an erposurc made of the cerebellopontile 
angle The tumor was disclosed with many vascular attachments It was 
hard m the center and extended deeply into the posterior fossa One of the 
tranches of the tumor apparently grewf into the jugular foramen and vagus 
branches anda nodule passed anteriorly around the posterior cUnotd With dif 
ficultytherootsof the tumor were sectioned by the aid of the cautery and the 
*■ ' . »• * ' trolled 

, ‘ 1 e was 

' , • I evcred 

The 

patient s condition improved and the wound was closed W'lth the bone flap re 
moved and with ample room in the posterior fossa for any increase in pressure 
It was found that the deep vascular supply around the pons and especially as 
the tumor passed anteriorly under the pons might involve branches of the 
has lar artery T he wound was rapully closed with interrupted silk sutures 
and a drain was left m the lower segment The operation was completed in 
three hours The patient s condition upon leaving the table was poor Tlie 
patient died at 2 25 p m Causeofdeath Cardiorespiratory failure following 
removal of tumor tissue 

Discussion — The first 2 cases undertaken seemed hopeless 
from the standpoint of the patient’s desperate condition and the 
former operative failure by the suboccipiial route In each case 
It was felt that the objective should be a decompression by sec 
tion of the tentonum Little hope was held for the possibility 
of dealing with the tumor as the patient s condition did not seem 
to warrant such a formidable procedure With the section of the 
incisuru and the tentonum, the exposure of the tumor was ade- 
quate, and Its remov al required only a short lime following which 
the patients made a rapid and uneventful recovery The slight 
reaction to this procedure was one of the astonishing features, 
and although a bone flap was not devised in either case as there 
was a feeling that the decompression was all that could be hoped 
for, the resultant cranial defect became the only regret in these 
cases as there followed no herniation or subsequent intracranial 
pressure, but on the contrary, a noticeable depression 

The subsequent 3 cases represented the devising of a bone 
fliip In the third case I encountered a large bulging cerebellum 
after the tentorium had been sectioned A cannula introduced 

VOL 10— 
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cipital and posterior fossa flap «as designed so as to expose the tempony 
occipital surface and the ngbt cerebetlar hemisphere After great difficulty 
because of sclerosed bone at the base, a satisfactorx' exposure vas obtained 
The flap broWe high, and required a second breaUng This exposed the 
cerebellar fossa, as «ell as the ocdphal lobe The dura nas then turned to 
the lateral sinus Many large xessels «ere present between the ocnpital 
lobe and the tentorium These required careful section The tentonuin 
was then inspected and found to be split. It nas full and butfx The in- 
cisura nas opened Bleeding from sesxral large \-essels complicated the 
field The tumor mass was disclosed In the angle and because of the hemrtr 
rhage encountered, the posterior fossa »a» opened the lateral sinus ligated, 
and a large colloid and ani^matous tumor revealed The tcssels «er: 
extremely thick and numerous A large arterial plexus was present on the 
lateral surface of the tumor, and many venous channels nere »o\-en into the 
mass Attempt to displace the tumor »as folloned by hemorrhage .^fter 
several unsuccessful attempts to define this tumor mass, the operation sas 
concluded because of the patient's general condition. Hemostasis mas con- 
trolled The bone Pap nas replaced Closure of the muscle and suhcuia- 
neous layers 'nith silk as usual A small rubber dram «as introdueed in the 
posterior aspect of the nound The operation uas completed in fixe hours 
Transfusion of 350 cc ciltated blood plus glucose. Infusion of glucose gntn 
during the operation The patient's condition upon return to the room 
uas poor, although hiced pressure SO/70 could be obtained 

Diagnosis Hemangioma of the nght eerebellopontile angle .Mucoid 
degeneration, cystic m character 

6/13/30 Condition fair Pul»c better xolume Tails rationall). 
6/14/30 Conditicn about the same Redressed, tube removed 6/15/30 
General condition gcod Temperature, poise, and respiration remain nesi 
normal level Seems drows' mest of the tune 6/16/io Patient has heefl 
Eomenbat dioas) sinceoperaiion She is, hoaever, clear and onented The 
aound is healing nicelv Pulse and blood pressure aithin normal liniils 
Patient is someahat nauseated at tiroes There is possibly a left homonyinou' 
hemianopsia to gross tests Patient to have second stage operation in mom 
log if her condition permits 6 '17/ 30 Complaint of diplopia todav Ki'tag- 
mus marled Left sixth nerve aealness (Or N W Wmlelman) 

Eye Examination (6/17/30 — Dr Gouterman) Definite nystagmus in 
the extreme lateral fields .\ tough test of the diplopia field failed to reveal 
any definite muscle involvement, although the left sLxth appears paretic. 
DislsareSP and 4 D s«ollen A narroei temporal sector of the left di^l 
IS distinct enough to expose its details There is a decided improvement in 
the choking of the disks 

Patient sHH complains of diplopia Condition about the same as tester 
day Patient dro»»v most of the dav 6/18/30 Cornea denuded to a 
variable depth Fundus »ho»s contracted vessels, especiallv of the artenes, 
but none is empty iDr Temfde Fay) 

Oftratien (6/18/30— Dr Temple Fav ) — Transtentonal craniotomy (re- 
exploration) The former incision aas opened rapidly and the bone flap 
reflected The occipital lobe »as found to be herniated and contused through 
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the decompression opening The cerebellar hemisphere »as also herniated 
It «as difficult to open the dura because of its tension A hemorrhage nas 
found in the occipital pole which was evacuated The contused cerebral 
coft« was carefully removed and an exposure made of the cerebellopontile 
angle The tumor was disclosed with many vascular attachments It was 
hard m the center and extended deeply itito the posterior fossa One of the 
branches of the tumor apparently grew into the jugular foramen and vagus 
branches and a nodule passed anteriorly around the posterior clinoid With dif 
ficulty the roots of the tumor were sectioned the aid of the cautery and the 
mass was enucleated Bleeding occurred at several stages and was controlled 
«iih warm saline solution and muscle graft An angiomatous capsule was 
then traced back deep into the angle to its origin in the pons It was severed 
at this point Shock was sufficient to require transfusion and glucose The 
patient a condition improved and the wound was closed with the bone flap re 
moved and with ample room in the posterior fossa for any increase in pressure 
It was found that the deep vascular supply aroundthepons and especially as 
the tumor passed anteriorly under the pons might involve branches of the 
basilar artery The wound was rapidly closed with interrupted silk sutures 
snd a drain was left m the lower segment The operation was completed m 
three hours The patient 1 condition upon leaving the table was poor The 
patient died at 2 25 p u Causeofdeath Cardiorespiratory failure following 
removal of tumor tissue 


Discussion — The first 2 cases underiaUen seemed hopeless 
from the standpoint of the patient’s desperate condition and the 
former operative failure by the suboccipital route In each case 
It was felt that the objective should be a decompression b> sec 
tion of the tentonum Little hope was held for the possibility 
of dealing with the tumor as the patient s rendition did not seem 
to warrant such a formidable procedure With the section of the 
inasura and the tentorium the exposure of the tumor was ade- 
quate, and Its remov al required only a short time following which 
the patients made a rapid and uneventful recovery The slight 
reaction to this procedure was one of the astonishing features, 
and although a bone flap was not devised m either case as there 
^as a feeling that the decompression was all that could be hoped 
for, the resultant cranial defect became the only regret in these 
cases as there followed no herniation or subsequent intracranial 
pressure, but, on the contrary, a noticeable depression 

The subsequent 3 cases represented the devising of a bone 
In the third case I encountered a large bulging cerebellum 
After the tentonum had been sectioned A cannula introduced 
voi 10—9] 
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into the hemisphere indicated the tumor to he subcortical On 
the night of the seventh day the patient was transferred to an- 
other bed and allowed to fall striking his head, following wKch 
parahsis of the right arm and leg appeared projnpth with a 
rapid rise of temperature and tasomotor failure Hemorrhage 
of the pons was suspected and the patient died four hours later 
Xecropsy res calcd a tumor about the size of a walnut silualed 
in the midline in\-admg both cerebellar hemispheres 

The fourth case was one of metastatic carcinoma of the cere- 
bellopontile angle and posterior fossa The remos al of the mass 
of the lesion by the eleclrocaufer)* and the prompt and rapid 
postoperative reco'er)- were in striking contrast to the ujual re- 
actions in such an extensne exploration. The removal of the 
lesion as far as possible was also In marked contrast to the usiai 
attempted remosal of such gross insasise tumors, and fully 
demonstrated the value of the transtentorial approaib 

The fifth case represented a most difRcult hemargioBia nJacb 
requifed a fno-stJge operation after its adequate exposure bj 
the transtentorial route In this case it was interesting to note 
that the tenionum had already gisen way and had split, due to 
the pressure of the tumor, so that it was necessary only to di%5de 
the ificisural nng and to enlarge the rent already present. The 
lateral sinus was ligated because of its \ascular connections with 
the tumor This is the first case that has come to my knowledge 
jn which the tentorium had spontaneously decompressed the 
posterior fossa by rending ihe durai membrane, and may ac- 
count for the few s>'mplonjs disclosed by the patient in the pres- 
ence of a large tumor aside Irom those due to general intra- 
cranial pressure 

The method offers a solution of the intracranial pres<ure 
problem met with »n cerebdlar and cerebellqpontile angle lesions 
from three angles, ioi suboctipitaJ decompression, iW supra- 
tentorial decompressions, and i<) removal of the constncfingand 
strangulating point in the terebrnspinal fluid pathways to the 
vertex 

Although the technical diflicultics encountered are greater 
and more time consuming than the sulioccipital approach. stiH in 
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mj opinion the procedure is assoaated with less postoperatu e 
reactions than the midline subocapital approach and cases 
^hich present ‘ inoperable tumors or extensi\e lesions of the 
posterior fossa can be mote adequate!) dealt with bj this 
method 
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From THt DEPARTiiFVT Of Roemcenolog\ , Hospital of the 
Umv’ERSITY of ^F^^S\LVAVI\ 


THE VALUE OF AND INDICATIONS FOR ENCEPHAL 
OGRAPHY AND VENTRICULOGRAPHY, WITH DIS 
CUSSION OF THE TECHNIC 

^Uny bram lesions give a few or no localizing «igns even 
though they have been subjected to rqieated thorough neuro 
logical examinations Dandy states that approximately 40 per 
cent of brain tumors can be localized by neurological methods and 
that assistance from routine roentgen examinations of the head 
ntay be expected in only 10 to 15 per cent of the cases Frazier 
feels that Dandy’s percentage of localization of brain tumors bj 
neurological methods is too low He stales that his percentage 
of locabzation is from 60 to 70 per cent by neurological exanuna 
tions without the aid of the roentgen examination Cohen 
'^ockI^g m our laboratorj , analyzed 221 cases of patients suffer 
>ng from brain tumors ^\ho had been referred to us b> the Neu 
rological and Neurosurgical Dixisionsof the Unnersitj Hospital 
for roentgen examinations of the head The tumors of these 
patients were distributed as follows 97 in cerebrum 65 in and 
around the pituitary fossa and 59 m the cerebellum All of 
these cases had the usual neurological ami roentgen exarama 
tions In addition, all were operated upon and a microscopic 
\erification of the tumor was substantiated 

In the 65 pituitary lesions it was possible to make a correct 
cl meal diagnosis m 55 cases or 84 6 per cent The roentgen 
diagnosis was accurate in 58 cases or 9T per cent Correlation 
°f the clinical and rocntgcnographic findings raised the percent 
of accurate diagnosis and localization to 64 cases or 98 5 per 
cent 
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tntered at a depth of from 4 to 5 cm from the surface The 
postenor approach has three advantages The cannula passes 
through a relatively silent cortical area above the visual tract 
and behind the sensorimotor centers the vestibule of the 
lateral ventricle is entered where the anterior posterior and 
inferior horns unite which is its widest point and consequent!) 
least likely to be collapsed by pressure most important of all 
through this approach nearly all the fluid in the ventricle can be 
drained by tilting the head backward It is essential to remove 
all the fluid possible for unless this is done one cannot be sure 
that a defect in the ventricular outline is due to an actual lesion 
and not to fluid trapped m one or another horn Rotation of the 
head from side to side will in part prevent this and insure more 
complete drainage But by far the larger number of our mis 
takes and failures accurately to localize the lesion have been due 
to Incomplete filbng of the vcntncular system with air At the 
t me of the drainage the fluid is measured and by this method 
presumptive evidence as to the size of the ventricles is obtained 
The normal ventricles usually contain approximately 60 cc of 
fluid After the \entncles are drained and the head is tilted 
hacknard and rotated mild pressure is made over the jugular 
veins thereby increasing intracranial pressure and therefore 
aiding m more complete drainage After the fluid is withdrawn 
air IS sucked in because of the subalmospheric pressure in the 
ventricles It maj be unnecessary to inject any air In any 
event It IS essential not to introduce air m a larger amount than 
that of the fluid remov ed All manipulations must be accurately 
controlled by manometne pressure readings and great care 
taken that the mtiacramal tension be not raised above the level 
found when the cannula was inserted 

Gardner and Frazier recommended the following technic 
The patient is placed on the table in the supine position The 
shoulders are elevated on a pillow and the head is cocked for 
V' ^rd by means of one to two small sand pillow s under the occiput 
The head of the table is tilted upward about 12 inches A small 
perforation is made in the skull 6 cm above the occipital pro 
luberance and 3 cm to either side of the mullme Cannulas are 
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In the group 0/ 97 cases of cerebral tumors. 46 cases or 4? 4 
per cent were diagnosed dimcally, and of this number, 32 ases or 
33 per cent were accurately localired There nas roentgen eri- 
denee of increased intracranial pressure in 55 ca'es or 56 ? per 
cent, and in 26 cases, or per cent, the tumor ^.as localired 

In the group of 59 cerebellar tumors, 48 eases or 814 ptt 
cent were correctly Jocaffzcd by clinical evaminations The 
roentgen diagna«is nas of Jocalidng saJue in 30 cases or 508 
per cent 

It is appreciated, therefore, that even in brain tumors there 
is an urgent need for more accurate methods of localizing the le- 
sion as the moitabt) from un}ocali2ed brain tumors is JOOper 
cent. There are a number of other brain lestons that gi^e no 
localizing signs and if they do, sometimes simulate brain tumors, 
and still others that do not gise any positive neurological hnd- 
fngs In an elTort to rliagnose and localize the 'srious beam 
lesions more accurately. Dandy in 1918-1919 was the Srst to 
describe and popularize tn-o procedures — ttnirieuhgraphv and 
tn(ephalof,raphy. 

VENTRICUIOCRXPHV 

Tentriculography is a procedure /n which a series ofp/operh 
exposed roentgenograms are made of the head in se^ eral positions 
in the horirontal posture wjiUu one hour following the remov'sl 
of all of the asailable cerebrospinal fluid from the \entricles 0/ 
the brain and ns replacement by air 

Technic — The success of the procedure depends upon tie 
neurosurgeon and the roentgenologist The neurosurgeon must 
drain off all of the a^al}able cerebrospinal fluid from the ven- 
tricles and the roentgenologist must make technically perfect 
roentgenograms 

The operative technic canes with different surgeons Grant 
prefers the following technic 

“Under local anesthesia, tno small trephine openings are 
made in the skull 7 cm above the occipital protuberance, and 
2 cm lateral to the midline From this point the needle is in- 
troduced horizontally in the plane of the tip of the ipsolateral 
ear and sbgMty laUiaBy Nomatiy the lentrlries should be 
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entered at a depth of from 4 to 5 cm from the surface The 
postenor approach has three ad\antages The cannula pa'^ses 
through a relati\el\ silent cortical area abo\e the \isual tract 
and behind the sensorimotor centers the \estibule of the 
lateral \entride is entered v.here the anterior postenor and 
mfenor horns unite which is its widest point and consequentlj 
least likely to be collapsed by pressure most important of all 
through this approach nearly all the fluid in the ventricle can be 
dra ned b> tilting the head backward It is essential to remov e 
all the fluid possible for unless this is done one cannot be sure 
that a defect m the ventricular outline is due to an actual lesion 
and not to fluid trapped in one or another horn Rotation of the 
head from side to side will in part prevent this and insure more 
complete drainage But by far the larger number of our mis 
takes and failures accurately to localize the lesion have been due 
to incomplete flUitig of the vcntnculac system with air At the 
time of the drainage the fluid is measured and by this method 
presumptive evidence as to the size of the ventricles is obtained 
The normal ventncles usually contain approximate^ 60 cc of 
fluid After the ventncles are drained and the head is tilted 
backward and rotated mild pressure is made o\ er the jugular 
'eins thereby increasing intracranial pressure and therefore 
aiding in more complete drainage After the fluid is withdrawn 
air IS sucked m because of the subatmospheric pressure m the 
'entricles It ma) be unnecessary to inject anj air In an> 
event it is essential not to introduce air in a larger amount than 
lhat of the fluid remov ed All manipulations must be accurate!) 
Controlled by manomctric pressure readings and great care 
taken that the intracranial tension be not raised above the level 
found when the cannula was inserted 

Gardner and Frazier recommended the following technic 
The patient is placed on the table in the supine jiosition The 
shoulders are elevated on a pillow and the head is cocked for 
" ard b) means of one to two small sand pillow s under the occiput 
The head of the table is tilted upward about 12 inches A small 
perforation is made in the skull 6 cm above the occipital pro 
tuberance and 3 cm to either side of the midlinc Cannulas are 
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In the group of 97 cases of cerebral tumors, 46 cases or 47.4 
per cent were diagnoseddinicallj'.and of this number, 32 cases or 
33 per cent were accurately localized. There was roentgen e\i- 
dence of increased intracranial pressure in 55 cases or 56 7 per 
cent, and in 26 cases, or 26 8 per cent, the tumor was foalizei 

In the group of 59 cerebeUar tumors, 48 cases or 81 4 per 
cent were correctly localized by clinical examinations He 
roentgen diagnosis was of localizing value in 30 cases or 508 
per cent. 

It is appreciated, therefore, that even in brain tumors there 
is an urgent need for more accurate methods of localizing thel^ 
sion as the mortality from unlocalized brain tumors is 100 per 
cent There are a number of other brain lesions that give no 
localizing signs and if they do, sometimes simulate brain tumors, 
and still others that do not pve any positive neurological find- 
ings. In an effort to diagnose and localize Ibe various brain 
lesions more accurately. Dandy in 1918-1919 was the first to 
describe and popularize tno procedures — Tetilricule$raphy and 
encephalography. 

VDITWCUIOORAPHY 

^’ent^iculography is a procedure in which a series of properly 
exposed roentgenograms are made 0 / the head in several positions 
in the honzontal posture within one hour following the removal 
of all of the available cerebrospinal fluid from the ventricles of 
the brain and its replacement b> air 

Techaic. — The success of the procedure depends upon the 
neurosurgeon and the roentgenologist The neurosurgeon must 
drain off all of the available cerebrospinal fluid from the vea- 
tncles and the roentgenologist mu«t make technically perfect 
roentgenograms 

The operative fechmc vanes with different surgeons. Grant 
prefers the following technic 

“Under local anesthesia, twxi small trephine openings are 
made in the skull 7 cm above the occipital protuberance, and 
2 cm lateral to the midlme From this point the needle is in- 
troduced horizontally in the plane of the tip of the ipsolaterai 
ear and slightly laterally formally the vemricles should be 
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Roentgenographic Technic — The patient is examined in the 
bonzontal position A designed Potter Buckey diaphragm is 
placed ato%e the patient s head and the x ra> tube is located 
beneath the table This position affords the opportunitj for the 
air to nse into the upper %entnclea\hich is next to the film and 
an) residual fluid to dram into the lower \cntncle Bj haMng 
theientncle to he examined next to the film the distortion is 
reduced to a minimum and the roentgenograms arc interpreted 
n th greater ease Stereoscopic roentgenograms are made of 
each side and one in the anteroposterior plane and one m the 
postero anterior direction In both of the sagittal views it is es 
sential to flex the chin on the chest so as to prevent the frontal 
5 nuses from being superimposed upon the air containing ven 
tncles 

The patient 1 es on the side for the stereoscopic views on the 
back for the postero anterior view and on the abdomen for the 
anteroposterior view The head is held slightly in position b> 
a restraining band It is necessary to prevent rotation of the 
head otherwise confusing distortions will occur The films are 
developed unmediatelj after the> are taken and a wet plate 
reading is made as soon as possible so as to allow the neurosur 
geons to proceed with the operation if one is indicated The 
procedure is thought by some to be of distinct value m relieving 
posttraumatic headache This has been explained as due to 
stretching of the subarachnoid membrane Others feel that it 
IS due to the removal of the cerebrospinal fluid 

Indications — In the presence of increased intracranial press 
“re Ventriculography is the procedure of choice in cases where 
the most careful neurological rocntgenoJogical ophtbalmoJogical 
and neuro-otological methods fail to give satisfactory localizing 
sgnsof the lesion This would include unlocalucd brain tumors 
brain abscess basal arachnoiditis or any condition causing a 
block of the ventricular sjstcm The unlocalizcd brain tumors 
are usually located in the frontal lobes or the midline some are 
locale 1 in the occipital lobes an 1 the posterior fossi It is im 
portant for the surgeon to know whether he is dealing with a 
supratentorial or infratentorial lesion because his approach is 
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introduced into each posterior horn and the pressure is estimatfd 
n itb a mercuTy manometer This is followed by the tojectha ol 
1 cc. of indigo carmine into one ventncle. After a few remutes 
ha%e been allowed to elapse for one dilTusion of the dye, the fluid 
is allowed to escape slowly /row the two %'entriclessiniultaDeousl\ 
If dye appears in the fluid from the opposite \ entricle, it is as- 
sumed that there is communication between the two The fluid 
is carefully collected from each I'cnfricle and measured Uhen 
the fluid ceases to flow, the head of the tabic is lowered to the 
horieontal position and the head rotated to one side, so that one 
cannula is more dependent than the other. The lower cannula 
then acts as a siphon and as fluid flows from it, air is aspirated 
into the uppermost cannula ttTien the fluid a?ain ceases to 
flow, the assistant is instructed to make intermittent Jugular 
compression. U'lth each compression of the Jugulars, more fluid 
flows from the cannulas and as the pressure is released, air is 
aspirated into the \entricles 

‘‘By this means it is possible to withdraw practically all of 
the fluid from the %entricular s)'stem The withdrawal is ac* 
complisbed slowl} and at the conclusion of the operation the 
xcntricular pressure is that of atmospheric air. The patient's 
condition usually remains satisfactor>' and postoperative head- 
ache is reduced to a minimum. 

"If the patient's condition pennils,itis easier to perform the 
procedure in the sitting posture. In this instance, the e%ao5a' 
tion may be accomplished by merely tilting the head backward 
and slightly to one side .\ greater siphon effect may be obtained 
1 / a section ol n-atermsaometer tubingis ronnecCed W the Ion er- 
raost cannula and allowed to hang downward ’’ 

Following the drainage 0 / the vwitncles and replacement of 
the fluid mth air the cannulas are mthdrawn and the patient is 
brought to the roentgen d^rtment on the operating table or 
chair. The patient is exanuned immediafely, these patients be- 
ing regarded as emergencies and the routine of the laborator}’ is 
stopped in the room in which the patient is to be evammed. Ap- 
pointments are made in advance and e\-en thing is ready for the 
e.’caminalion 
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t ons in the erect posture wthm one hour foUo^\ mg the renio\ 
of all the available cerebrospinal fluid and its replacement with 
air b> the cisternal or lumbar route 

Technic — The success or failure of this procedure depends 
upon the neurologist neurosurgeon and roentgenologist The 
neurologist or neurosurgeon must drain off all available spina! 
flu d and the roentgenologist must make technically perfect 
roentgenograms Pancoast and I a> have outlined the following 
procedures with regard to the surgical preparation of the pa 
tient 

(a) The patient is placed upon a litter m a lateral horizontal 
position A gold needle is inscrtecl into the space between the 
fourth and fifth lumbar vertebrae When clear colorless spinal 
fluid IS encountered a pressure reading is made at the beginning 
of the procedure A second needle is then introduced into the 
space between the third and fourth lumbar vertebrae After 
obtaning clear spinal fluid from this puncture the manometer 
IS disconnected and the stylets of the needles arc replaced The 
patient is then placed m the erect posture great care being ob 
served in maintaining the same relative curvature of the spine 
in order that the needles may not be disturbed The normal 
pressure of the spinal fluid in the honzontal position is approxi 
matelj 8 mm mercury and in the adult the normal pressure in 
the sitting position is 20 mm of mercury 

(i) A manometer is connected to the upper needle to allow 
one to have a constant reading throughout the entire procedure 
of drainage and replacement The canal is drained through the 
lowernecdle If when tbeproccdure begins the pressure is 20 mm 
of mercury spinal fluid is allowed to dram into a graduate from 
the lower needle until the pressure becomes 10 mm of mercury 
Then a syringe of air is connected to the lower needle an 1 the 
tiir IS slowlv introduced until the pressure rises to 20 mm of 
mercury This procedure is repeated until all of the fluid has been 
Amoved It should be noted that the removal of fluid and the 
teplacemcnt with air is a pressure per pressure mechanism rather 
than a volume per volume \ir expands at body tempenturc 
anl cverv effort is made to maintain the pressure which was 
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entirely different. The ^eof the lesion should be of importance 
to the surgeon as it Avould help him to plan the surgical approach 
\’entriculography onginally was used by Dandy to demonstrate 
the size of \ entricles m hydroraphalus and indicate the point of 
obstruction 

In order to make a diagnosis of the lesion after \entriai!o- 
graphy, the lesion must be located so as to deform or block the 
ventncular s> stem It is essential, therefore, that one should be 
familiar avnth the roentgenological anatomy of the brain and be 
able to use the stereoscope. 

Contra-indications,' — Patients who have unlocaUzed brain 
tumors or other lesions without increased intracranial pressure 
should not he subjected to ventriculography because of the high 
mortality associated mth the procedure According to Grant, 
it is at least 8 per cent, although in a recent paper, he states that 
in experienced hands, ventriculography is not a hazardous pro- 
cedure 

Errors in Technic. — Failure to gel satisfactory roentgeno- 
grams 18 scarcely excusable Rotation of the head of an unco- 
operative patient should be guarded against, othen\-Ueit isverj* 
difficult to interpret the roentgenograms Failure to drain the 
\ entricles is also regarded as an error in technic and we do not 
attempt to interpret such roentgenograms, as one is more likely 
to err rather than make a correct interpretation It is difficult 
to interpret the roentgenograms even when the technic has been 
satisfactory, and the roentgenologist who makes a wrong inter- 
pretation on the roentgenograms after faulty surgical technic 
does harm not only to the patient, but in hrs attempt to do the 
impossible gives a false impression of the procedure and his 
ability to make a correct diagnosis 

Sometimes it is impossible to find the ventricles for surgical 
drainage due to gome abnormahty or displacement of the pos- 
terior horns Obviously m these cases roentgenograms are of 
no value 

ENCEraALOGRAPHY 

Encephalography is a procedure in which a senes of properly 
exposed roentgenograms are made ol the head m several posi- 
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tions in the erect posture Within oneliour follo^\mg the remo%al 
of all the a\ailable cerebrospinal fluid and its replacement with 
a r by the cisternal or lumbar route 

Technic — The success or failure of this procedure depends 
upon the neurologist neurosurgeon and roentgenologist The 
neurologist or neurosurgeon must dram off all a\ ailable spinal 
ilmd and the roentgenologist must make technically perfect 
roentgenograms Pancoast and Fay have outlined the following 
procedures with regard to the surgical preparation of the pa 
I tient 

(ii) The patient is placed upon a litter in a lateral horizontal 
position A gold needle is inserted into the space between the 
, fourth and fifth lumbar \ericbtae When clear colorless spinal 
^ fluid IS encountered a pressure reading is made at the beginning 
of the procedure A second needle is then introduced into the 
'Pace between the third and fourth lumbar sertebrae After 
obtaining clear spinal fluid from this puncture the manometer 
disconnected and the stylets of the needles are replaced The 
patient is then placed in the erect posture great care being ob 
sfr'ed in maintaining the same relati\e cur\ature of the spine 
*n order that the needles may not be disturbed The normal 
pressure of the spinal fluid in the horizontal position is approxi 
matelj 8 mm mercury and m the adult the normal pressure in 
the sitting position js 20 mm of mercury 

(h) A manometer is connected to the upper needle to allow 
to base a constant reading throughout the entire procedure 
"f drainage and replacement The canal is ilrained through the 
lower needle If svhen the procedure begins the pressure is 20 mm 
of mercury spinal fluid is allowed to dram into a graduate from 
the bwer needle until the pressure becomes 10 mm of mercury 
Tbi-n a synngc of air is connected to the lower needle and the 
“>r Is slowh introduced until the pressure rises to 20 mm of 
mercury This procedure is repeated until all of the fluid has been 
rcmo\cd It should be noted that the removal of fluid and the 
fepheement with air is a prc«surc per pressure mechanism rather 
than a \olumc per %olun\c \ir expands at body temperature 
ind c\cr\ effort is made to maintain the pressure which was 
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entirely different. The size of the lesion should be of imporlance 
to the surgeon as it \voul(l help him to plan the surgical appmach 
\’entriculography originally was used by T)andj' to demonstrate 
the size of ventricles in hjdrocephalus and indicate the point of 
obstruction 

In order to make a diagnosis of the lesion after \entrini!i)- 
graphy, the lesion must be located so as to deform or block the 
\ entricular system. It is essential, therefore, that one should be 
familiar with the roentgenological anatomy of the brain and be 
able to use the stereoscope. 

Contra'indications — Patients who ha\c unlocalized brain 
tumors or other lesions without increased intracranial piessuie 
should not be subjected to ventriculography because of the high 
mortality associated with the procedure According to Grant, 
it is at least ? per cent, although in a recent paper, he states that 
In experienced hands, sentnculography is not a hazardous pro- 
cedure 

Errors in Technic. — Failure to get satisfactorj' roentgeno- 
grains is scarcely excusable Rotation of the head of an unco- 
operative patient should be guarded against, othenuse it lS^«t)’ 
difficult to interpret the roentgenograms Failure to drain the 
\ entncles is also regarded as an error in technic and ne do not 
attempt to interpret such roentgenograms, as one is more hkelj 
to err rather than make a correct interpretation It is difScuJt 
to interpret the roentgenograms even when the technic has been 
satisfactorj", and the roentgenologist who makes a wrong inter- 
pretation on the roentgenograms after fault)' surgical technic 
does harm not onlj- to the patient, but in his attempt to do the 
impossible ghes a false impression of the procedure and bs 
ability to make a correct diagnosis 

Sometimes it is impossible to find the \entricles for surgical 
drainage due to some abnoimahty or displacement of the pO’’ 
terior horns Ob%'iously in these cases roentgenograms are of 
no value. 

ENCEraALOGRAPHY 

Encephalography is a procedure in which a series of properly 
exposed roentgenograms are made of the head in seieml post- 
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tions in the erect posture wUhin one hour following the removal 
of all the available cerebrospinal fluid and Us replacement with 
air b\ the cisternal or lumbar route 

Technic — The success or failure of this procedure depends 
upon the neurologist neurosurgeon and roentgenologist The 
neurologist or neurosurgeon must dram ofl all av ailable spinal 
flu d and the roentgenologist must make technically perfect 
roentgenograms Pancoast and Fay have outlined the following 
procedures with regard to the surgical preparation of the pa 
tient 

(a) The patient is placed upon a litter in a lateral horizontal 
poution A gold needle is inserted into the space betw een the 
fourth and fifth lumbar vertebrae When clear colorless spinal 
fluid IS encountered a pressure reading is made at the beginning 
of the procedure A second needle is then introduced into the 
space between the third and fourth lumbar vertebrae After 
obtaining clear spinal fluid from this puncture the manometer 
IS disconnected and the stylets of the needles are replaced The 
patient is then placed m the erect posture great care being ob 
served in maintaining the same relative curvature of the spine 
in order that the needles mav not be disturbed The normal 
pressure of the spinal fluid m the horizontal position is approxi 
’’lately 8 mm mercury and in the adult the normal pressure m 
ibe sitting position is 20 mm of mercury 

fb) A manometer is connected to the upper needle to allow 
one to have a constant reading throughout the entire procedure 
of drainage and replacement The canal is drained through the 
lower needle If when the procedure begins the pressure is 20 mm 
of mercury spinal fluid is allowed to dram into a graduate from 
1 dower needle until the pressure becomes ID mm of mercury 
en a synnge of air is connected to the lower needle anil the 
3ir IS slowly introduced until the pressure rises to 20 mm of 
mercury This procedure is repeated until all of the fluid has been 
removed It should be noted that the removal of fluid and the 
’^placement with air is a pressure per pressure mechanism rather 
2n a Volume per volume Air expands at body temperature 
every eflort is made to maintain the pres'iure which was 
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entirely different. The aze of the lesion should be of importance 
to the surgeon as it would help him to plan the surgical approach 
Wntriculography originally was used by Dandy to demonstrate 
the size of a cntrides in hydrocephalus and indicate the point of 
obstruction 

In order to make a diagnosis of the lesion after lentriculo- 
graphy, the lesion must be located so as to deform or block the 
s entricular system. It is essential, therefore, that one should be 
familiar with the roentgenological anatomy of the brain and be 
able to use the stereoscope. 

Coiitra*indicatiODS. — Patients who have unlocalized brain 
tumors or other lesions without increased intracranial pressure 
should not be subjected to %entricuIography because of the high 
mortality associated wlh the procedure. According to Grant, 
it is at least S per cent, although In a recent paper, he states that 
in e.Tperienccd hands, \entriculogfaphy is not a hazardous pro- 
cedure 

Errors in Technic. — Failure to get satisfactoi)' roentgeno- 
grams is scarcely excusable Rotation of the head of an unco- 
operatne patient should be guarded against, olheniise it ^s^ery 
difficult to interpret the roentgenograms Failure to drain the 
ventricles is also regarded as an error in technic and we do not 
attempt to interpret such roentgenograms, as one is more hkelj 
to err rather than make a correct interpretation. It is difficult 
to interpret the roentgenograms ex'en when the technic has been 
satisfactory.', ami the roentgenologist who makes a wrong inter- 
pretation on the roentgenograms after faulty surgical technic 
does harm not onlj to the patient, but in his attempt to do the 
impossible gives a false impression of the procedure and bu 
ability to make a correct diagnosis 

Sometimes it is unpossible to find the ventricles for surgical 
drainage due to some abnormality or displacement of the pos- 
terior horns Ob\iously in these cases roentgenograms areo 
no \a!ue 

SWCEPHAIOGRAPHY 

Encephalography is a procedure in which a series of properW 
exposed roentgenograms are made of the head m several pod 
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genograms should be technically perfect with the maximum 
amount of contrast Roentgenograms made without the aid of 
the Bucky diaphragm are useless m this procedure except m 
showing the ventricles Finer details of the subarachnoid mark 
mgs are lost or are so indefinite as to make interpretation diffi 
cult Technically perfect roentgenograms imply the proper 
technic on the part of both the neurologist or neurosurgeon and 
the roentgenologist Suffiaent air must be introduced into the 
spinal canal and it must be properly distributed by proper man 
ipuiation of the bead or incorrect conclusions may be drawn 

After the fluid has been withdrawn and the air introduced 
the patient is brought to the roentgen department and placed 
in a chair which has large casters on it so as to facilitate mo\ e 
Went of the patient Seven roentgenograms are made lateral 
stereoscopic views of each side stereoscopic views in the antero 
postenoi direction and one post ero anterior view The stereo 
scopic shift for the lateral views are in a hon-sontal direction in 
order to prevent a distortion of the basal cisteinae by supenm 
posing the base of the skull The anteroposterior roentgeno 
pams are made by a vertical shift in order that there will be no 
shut of the midbne structures When making the lateral views 
fhe head is held tightly by a restraining band In making the 
anteroposterior view the chin is flexed on the chest in order that 
the frontal sinuses are not projected over the air containing 
third and fourth ventricles otherwise they will be diJTicult to 
interpret It is absolutely essential that the head be properly 
plated in both the lateral and anteroposterior directions other 
^ise confusing distortions of the ventricles will be found on the 

roentgenograms 

The factors used in making the roentgenograms are as fol 
lows 

Fixed target film distance of 44 mches fill? cm ) This wall 
allow plenty of room to manipulate the patient The roentgen 
ra>s are approximate!} parallel thereby causing a minimum of 
distortion 

The stereoscxipic shift is 5 inches (12 7 cm ) 

Kilovoltagc 100 
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present at the beginning of the procedure. It Ins not been found 
neccssar)* to take any precaution in the selection of the air to 
be used, ordinajy air in the room being introduced into the 
spinal canal 

(f) Fluid should nc\er be sucked out of the canal, but should 
be allow eil to drain. During the abo\c drainage an assistant U 
rotating the head from side to side and from back to front as far 
as jx>ssible, taking care not to change the axis of the spinal canal 
This rotation is most important. as u(xm this pioccdurc dependa 
the success or failure of one being able to drain the lateral \en- 
triclcs. .V satisfactorj* injection of air should require the with- 
drawal of at least 100 (o 125 cc of Iluid in a normal adult. In 
our hands, adequate drainage of the cerebrospinal fluid by the 
ci'ternal mute has not been jwssdde, probably due to the danger 
of manipulation of the head with the needle i« situ. 

(il) After the caiwl has been ilrained the patient is placed in 
a w heel chair and t.aken lo the roentgen department for examina- 
tion. The head is maintained in the erect ixistiirc in n midlinc 
jxisition so as not to allow any distortion from air seeking the 
highe-t ixiint and possible rcshlual fluid in the \cntncle seeking 
the lowest point 

The following sjniptoms arc usuall) noteil in iviticnts After 
(he introduction of alxiut 40 cc of air the patients develop sc\ ere 
frontal hcad.ichc, this being an Indication that air has reachwl 
(he subarachnoid sp-iccs over the frontal lobe Tollowing this, 
profu-c sweating usu.illy iKCurs Dunng the rotation of the 
heail and cmptviiig of the ventricles, vomiting may ensue. 
Slowing of the pul-c may be rncountcred. and a puKc of 60 beats 
per minute i< not uncommon The hcad.ichc is the disturbing 
factor to the patient, and chKiral hydrate, IS grains, is usually 
given to the iviticnl one hour before the pma-dure to reduce 
the intensity ol the pain. The headache is intense for si\ to 
eight hours, .md pre-ent m a slight degree for iwentv-four to 
thirtv-six hours 

Roentgen Technic.— ITic cs-entul feature of the roentgen 
technic is the u-e of a vcriicalK pUccil flat Iliicky diaphragm, 
^s nit films must be made in the erect posture and the roent- 
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genograms should be technically perfect with the maximum 
amount of contrast Roentgenograms made without the aid of 
the Bucky diaphragm are useless in this procedure except in 
showing the ventricles Finer details of the subarachnoid mark 
mgs are lost or are so indefinite as to make interpretation diffi 
cult Technically perfect roentgenograms imply the proper 
technic on the part of both the neurologist or neurosurgeon and 
the roentgenologist Sufliaent air must be introduced into the 
spinal canal and it must be properly distributed by proper man 
ipulation of the head or incorrect conclusion** may be drawn 

After the fluid has been withdrawn and the air introduced 
the patient is brought to the roentgen department and placed 
in a chair which has large casters on it so as to facilitate move 
ment of the patient Seven roentgenograms are made lateral 
stereoscopic views of each side stereoscopic views in the antero 
postenor direction and one poster© anterior view The stereo 
scopic shift for the lateral views are in a horizontal direction m 
order to prevent a distortion of the basal cisternae b> supenm 
posing the base of the skull The anteroposterior roentgeno 
grams are made bj a v ertical «hift m order that there w ill be no 
shift of the midlinc structures Mhen making the lateral views 
the head is held lightly by a restraining band In making the 
anteroposterior view the chin is flexed on the chest m order that 
the frontal sinuses are not projected o\cr the air containing 
third and fourth Ncntricles otherwise ihcv will be diflicult to 
interpret It is absolutely essential that the head be properly 
placed in both the lateral and anterojwstcrior directions other 
wise confusing distortions of the vcntnclcs will be found on the 
roentgenograms 

llic factors used in making the roentgenograms arc as fol 
lows 

1 ixcd target lilm distance of 44 inches (111 7 cm ) This will 
allow plenty of room to manipulate the patient The roentgen 
rays arc approximately parallel thcrchv causing a minimum of 
distortion 

The stcrcoscoi ic «lu(t is S inches (12 7 cm ) 

Kiloxollage lOd 
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Milliampcrage 20 

Time for lateral \-jews — ar to eight seconds. 

Time for anteroposterior \-ie\rs — eight to fen seconds 

In children and infants -when they are under an anesthetic 
and it is imperathe to obtain quick erposures. the SactoTs art 

Kilovoltage 8S 

Milliampcrage 100 

Time two to three seconds for earfi riew 

The Ducky diaphragpi is placed in a s-erfical position on a 
special stand which allows it to be lowered or raised for r-arious 
heights, and it can be angled in any position. 

Indicalious-— The indications for encephalography include 
those cases in which symptoms are obscure, such as those fol- 
lowing trauma, inflammation, and senility, epilepsy, hemorrhage, 
brain tumors, hemiplegia, and birth injuries. As encephal- 
ography is the replacement of spinalfluid by air introduced into 
the subarachnoid spaces surrounding the brain and within its 
^'entricles, it is evident that encephalography Is indicated in 
anv condition of the brain or its surrounding structures which 
would distort or obliterate the subarachnoid fluid pathwa}'s 
Manj' of these conditions cause verj' few or obscured sjmptoms 
and much information of importance has been obtained from 
empio) iRg this method 

Coatra-indicatioas.— The procedure is contra-indicated in all 
patients having a pressure of 20 mm jnerrur>- or over, in the 
horiroDtal lateral position Lumbar puncture m such indmduals 
may cause a foraminal bemia of the posterior cerebelbr hemis- 
pheres Any obstruction of the wnlncuUr s^'stem in the r^on 
of the third \cntricle aqueiluct of Sjin'us, and the fourth 'tn- 
tricle. such as found in tumors in any of these regions or 
from outside pressure, will cause a considerable mcrease in the 
intracranial pressure It is therefore essential that careful 
neurological studies to exclude an\ of the aboic possibilities 
be made before one is tustiiied in suggesting encephaIograph> 
as a diagnostic measure 

Errors m Technic - OccasionalK one wiU find a complete 
absence of lillmg ot the \entncle« uithatr m the encephalogram 
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This usiiall> means that the surgical tedinic or drainage of the 
cerebrospinal fluid and replacement with air was not adequate 
and therefore should be regarded as an error in technic unless 
one has strong clinical evidence to the contrary We have no 
ticed that the absence of filhng of the ventricles is almost pro 
portional to the expenence of the operator The inexperienced 
operator is satisfied with much less manipulation of the head 
than the experienced If a roentgenogram is made twentj four 
hours later the \ entncles may contain air which would exclude 
a pathologic lesion occluding the foramina of LuschUa and 
Magend e Some of our conferees have stated that the> be 
1 e\ed the absence of filling m such cases was due to a collapse 
of the cortex into the ventricles preventing their filhng We 
feel that we have ptov ei that this is not the case because of the 
fact that in advanced cortical atrophy of external hydrocephalus 
there is no deformation of the ventricles Another explanation 
may be that suggested by Bateman who says that he has dem 
onstrated a membrane that is not permeable If this type of 
membrane covered the foramina of Luschka or Magendie the 
absence of the filling of the ventricles could be explained There 
are still other physiologists that do not believ e there is a normal 
opening or foramina such as described by Luschka and Magendie, 
and when it is found it is produced by trauma The explanation 
of filing of the ventricles is possibly explained by the fact that 
the withdrawal of fluid by the lumbar route causes a rupture of 
the thin membrane which m turn allows the air to enter the 
'entncles 

There is still another encephalographic finding which has 
been attributed to an error in technic and that is the filling of 
onh one lateral ventricle Except in the presence of strong 
clinical data and a displacement of the midhne structures this 
>=> olways regarded as error in technic due to msuflicicnt manipu 
lation A roentgenogram made the next day usually shows a 
filling of the other ventricle 

Encephalograms should be made m the erect posture within 

hour after the introduction of the air the patient having 
been kept in the erect posture with the head m the midhne 
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Othenvise, most peculiar findings «iU be obtained and erron 
in diagnosis 'mil be made. The air w hich is subarachnoid at fie 
time of the introduction is believed by us to go into the sub- 
dural space whereupon the comolution markings are lost, there- 
fore M e feel that the sooner the roentgenograms are made, tie 
better the result will be. 

COmiEWTS 

Dandy deserves a great deal of credit for the work that he 
did in introducing the diagnostic methods of ventriculography 
and encephalography Ever since they were first described the 
author of these procedures has been cntfcizfd by some and 
praised by others The procedures are becoming more popular 
and even those who criticized Dandy utilize these methods as 
an aid in diagnosis 

There are others who decr>' encephalography belieriag’ 
that ventriculography’ is (he procedure of choice and vice versa 
It seems to me that the indicatioDs and contm-indicaiioDS for 
the two procedures are precise and both are essential if we are 
to obtain the maximum informations for diagnosis. / cannot 
agree with those w ho feel that encephalography is a more shock- 
ing and distressing procedure for the patient than ventricuJog- 
raphy It has been stated (hat “any neurologist who can per- 
form a lumbar puncture and v»lio owns a syringe can cany it 
out.” This IS true provided the technic described above is ad- 
hered to There is v ciy little mortality associated with encephal- 
ography In an analv'sis of 1529 cases, Pancoast and Fay report 
20 deaths or a mortality of 1 2 per cent, whereas Grant found a 
mortality of 32 cases or 8 1 per cent in an analysis of 392 cases 
following ventriculography In a recent communication Grant 
states that if the patient was operated within twelve hours after 
ventriculography, the mortality was as low as in cases m which 
no ventriculogram was- done Another objection that has been 
oSered against encephalography was that nothing can be done 
after a diagnosis has been made m the large majority of in- 
stances. It seems to me that a large group of patients are con- 
tinually receiving benefit from the Aagnoses made following 
encephalography For years insurance companies have been 
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(roubleil with a large group of cases termed posltraiimatic in 
juries Fay in an extensive study of these patients has found 
sufficient pathology to account for their symptoms and it is 
to be hoped that ample provision will be made for their com 
pensation in the future At least it is now definitely known that 
these patients are not mahngerers In a number of other cases 
stud ed by us and others tumors arachnoiditis porencephaly, 
brain abscess brain atrophy and thrombosis have been diag 
nosed Some of these ba\e been operated and permanently 
benefited 

The roentgenographic technic of encephalography is much 
more simple than \ entnculography as the patient is more co 
operatue Futtherinore we examine more patients for enceph 
alography than for % entnculography and some of these patients 
have increased intracranial pressure We have assumed there 
fore that the depressing headache is not a real contra indication 
and encephalography is gaining popularity and usefulness 

Considerable disagreement seems to exist among xanous 
authors as to the safe limits of intracranial pressure of patients 
on whom encephalography is planned Pancoast and Fay state 
that 20 mm mercury m the horizontal posture is a safe hmit 
Grant states 8 to 10 mm mercury or 150 to 200 mm HjO in the 
horizontal posture is the maximum Gardner states that he has 
performed the procedure with safety in the horizontal posture with 
a pressure of 62 inm mercury or 815 mm HiO He is doing the 
procedure routinely in all cases excqit those that ha\e a posterior 
fossa lesion 

In cases with increased pressure Fay dehydrates the patient 
for a few days before the operation until their intracranial press 
ure is approximately normal then performs the encephalog 
raphy Ganlner slowly mlhdraws enough fluid m the horizontal 
posture to allow the pressure to drop to within normal limits, 
then the patient is placed m the erect posture and the procedure 
is completed 

\nother objection that has been offered against encephalog 
nphy IS that the shadows of the air in the subarachnoid spaces 
arc at best indistinct and capable of any interpretation to suit 

VOL 10—^3 
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the needs of the situation In this connection it isbelie\ed that 
close cooperation of the neurosurgeon and the roentgenolosist 
will ob\iate this difficulty 

The roentgenologist must become familiar with brain anatomy 
and be able to discuss intelligently roentgenological findings 
with the neurologist and neurosurgeon. Neurosurgeons should 
not attempt to make their own roentgenological diagnosis, for 
herein hes the danger of interpreting clinical findings into the 
roentgenograms If the neurosurgeon could recognize that the 
best diagnosis can be made only after a careful correlation of 
the chnical and roentgenological data after consultation, then 
both the neurosurgeon and the roentgenologist would profit by 
whatever conclusions are reached 

The ad^antagesof ventnculography are 

1 Completely outlining the sentricular system 

2. Localizing brain lesions such as tumors, brain abscesses, 
and ventricular blocks from any causes 

The disadvantages of ventriculography are: 

1 Two incisions and two trephine openings are required 
and the brain is punctured twice 

2. Hemorrhage may occur following the piercing of an un- 
suspected occipital lobe tumor Experienced neurosurgeons, 
however, can detect the difference between normal brain and 
tumor tissue, and should a tumor or hemorrhage be encountered, 
one could proceed with the operation. 

3 The reactions following the introduction of the air. Grant 
States that this can be obviated by proceeding with the opera- 
tion if the tumor is localized by the ventriculogram If the tu- 
mor is not localized, repealed ventncular tapping with removal 
of the air will rehev e any increase in the intracranial pressure 

4 TTie mortality assoaated with the procedure 

5 Failure to find and drain both ventricles 

6 Failure to give any delineation of the subarachnoid spaces 

The advantages of encephalography are 

1. Procedure is simple and can be used in adults, children, 
and infants 

2. There is very little mortality 
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3 Subarachnoid pathw ays and \entcicular s> stem are visible 
One can visualize the brain as a whole 

4 Can demonstrate lesions on the surface such as arachnoid 
itis and brain atrophy which cannot be demonstrated by ven 
tnculographj 

5 Brain tumors, brain abscess, and degenerative lesions 
\Mlhout or with slight increased intracranial pressure can be 
diagnosed and localized 

6 The lesions m cases of epilepsy receiving treatment can 
be follow ed 

The disadvantages of encephalography are 

1 It causes severe headache some nausea and possibly 
vomiting 

2 It cannot be used m posterior fossa tumors because of the 
danger of causing a foramina! hernia 

3 The posterior and inferior horns of the ventricles are not 
easily drained If it is desirable to outline these portions of the 
ventricle it will be necessary to examine the patient m the pos 
tores utilized in making ventriculograms 

4 The occasional failure to fill the ventricular system Both 
procedures are sometimes necessary on the same patient cs 
pecially m differentiating between an infra and supra tentorial 
lesion The neurosurgeon makes a totally dilTerent approach on 
these lesions and an exact diagnosis is essential 
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FRACTURES OF THE TARSAL SCAPHOID AND OF THE 
OS CAtas 

Fractures of the tarsal scaphoid and of the os calcis have 
been grouped together for presentation m this clinic because (11 
dicre IS a similar method of production in both varieties, a fall 
or jump from a height landing on the feet , (2) the disturbance to 
the subastragalar joint from either fracture is a potential source 
of severe pain and prolonged disability, and (3) the common 
method of treating these fractures by plaster casts alone insures 
the appearance of the disagreeable s>mptoms 

In the literature of the past few >ears there are numerous 
reports pointing to the need for radical treatment of fractures 
of the os calcis In reviewing the os calcis fracture records of this 
hospital for the decade 1917 to 1927 I found the following facts 
about the passive method of treatment \u fa) All bilateral 
fractures, and the unilateral fractures occurring m patients over 
sixty years, were permanently disabled (6) the average dis 
ability in the other patients was eight months in one case it was 
t’ghleen months, and m another it was two y ears (c) RO per cent 
of the patients were never free of pain after the accident In spite 
of the broadcasting of results similar to these manv surgeons 
stdl follow a policy of noninterference That which has been 
said about os calcis fractures is equally true of scaphoid fractures 
I'ain IS the theme of the histon m all of these untreated 
^*0^, It IS severe pain constant pain, and pain aggravatcil by 
talking on rough surfaces Interpretation of the symptoms is 
easy when you recall the function of the subastragalar joint 
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In walking there is a constant need for inversion and e\ersion 
of the foot in order to accommodate the foot to une\en sur- 
faces, otherwise there would be frequent strains on the Literal 
ligaments and perhaps fractures of the malleoli, these motions 
occur at the subastragabr joint. If the joint lines ate distorted 
by fractures, or if the motion of the joint be limited by peri- 
articular or intra-articular adhesions, any irregularity of the 
ground, even as slight as a matcbstick or a pebble will cause 
ses ere pains from the pressure or the stretching and, moreoier, 
walking for more than a few squares cannot be endured Pa- 
renthetically, let it be noted that we follow the teaching of C 
G Da\is in considering that the aslragaloscaphoid joint is a 
part of the subastragalar joint 

FRACTURES OF THE OS CALCIS 
Case I.— R 0 , age t«ent}-fiie)cars.carpciucrb>' occupation PreMom 
nierlica) hutor) and personal history are not noteworthy 

Jhilory of prtsenl lUaets —On October 29, 1929, the elevator m which 
the patient was riding hU 6S feet, causing the patient to sustain injuries el 
both feet He was taken to a hospital in (he tow-n where the accident oe- 
eurrerl, and an «r ray examination showed a fracture of the inferior surface 
of the feft cs calcis and a frociure of the fiody of (he right os calcis He 
waa detained m the hcspital scv-eral weeks, the feet were at first etc^'ated and 
then plaster easts were applied There was no history of attempted reduc- 
tion The patient was admitted to this service on .May I, 1910 Up until 
a few- weeks before admission he had been walking with crutches M the 
time of admission he still was unable to walk more than a few squares and 
had severe pains on walking o" sough surfaces 

ExofflinoSion— Mas essentially negative except for the feet Feel Be- 
neath each malleolus there was a definite bony >na<s, uor<e on (he left side 
There were practicallv no active or passive motions at either subastragalar 
joint Gait was of the pedestal type 

Jrealmml — Reduction of the deformity 10 this case was out of (he 
question because of the age of the fracture It is true that 1 might have 
removed the piled up bone beneath and behind the malleolus as has been 
advocated by Magnuson, but there was no line of contact between the bony 
projections, iherefore. it was not yaabablc that this was the cause of the 
symptoms Subastragalar arthrodesis, the method popularized by Wilson, 
seemed to offer the means of preventing the traction on the adhesions Ac- 
cordingly I ank-ylosed the right jomt on hlay 9th. and ten days later I did 
a similar operation on the left side Though this patient is symptom-free 
now, It IS too early to say that he is permanently free 0 / symptoms It is 
my hope lha* the result will be as good as (hat obtained in the next case to 
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Case n — G S aged t»o jearg laborer b> occupation 
Ilislory ef Present Illness —On November 23 19’9 the patient fell 
6 feet landing on both heels Tk ith most of the »cjght on the right side Soon 
after the accident the foot became sstollen and siithin a few d 3 >s the foot 
wd leg became di'scolored He was seen b> his family physician who diag 
nosed the condition as a *prain 

I first saw the patient on December 4th On account of the histor\ of 
the trauma and because of a fulness licneath the malleolus I felt sure that the 
patent had a fracture of the os calcis An *ra> examination |Fig 5%) 



Fig 596 — Case II G S Showing fracture of os calcis 


tho»*j a comminuted fracture of the os calcis and reduction was ad\iscH 
hut the patient refused to permit cx-en a phster cast On December 15lh 
® returned to the hospital and consented to an rdication of a cast the cast 
'■as removed in six weeks 

Feliruaiy 27th he was admitted into the hnsi ital Lp until this 
time ho had been unable to walk without crutches had eonstant pain m the 
™>t and the foot was al«a>s swollen 

CxatninnfioH — \cry oliese male withal irrti shipcd chest and emphjsc 
■"“lous lungs The heart sounds were weak I ut regular The condition of 
I 6 foot 1 as already been noted 

Tre/ilmenI — On Fclruary 28th and under gpmal anesthesia I did a 
^'tragaljr arthrodesis Jn this ca*e as in the first one I d d not remoie 
the Callus nor dixi ie the tendo achillis 
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Retult . — The con\-aIescrac« »a» oo«entful except /or i«o /aintmj at- 
taels, probably card;ae la oi^io At the time of iJns presentation, aed /or 
the past four nionths, the patient has had no saeihng, do pain on «ealhc;, 
does not need support, and thearthftKieslsis solid 

The Operation 0 / Subastragalar Arthrodesis. — This is an old, 
or a comparatively old, operation in orthopedics, and has been 
used for many years as a.stabiluing operation for paralytic 
^•aIsus and varus deformities The procedure is also compara- 
tively simple. Through a slightly curved incision (Fig 597) 
pbced betn een the peroneal tubercle and the tip of the malleolus, 
the joint is opened and the cartilage from the apposing sutUces 
of the astragalus and os calcis fFig 59S) is removed by a gouge 



In all the subastragalar arthrodeses done on this setAice, the 
cartilage of the astragaloscaphoiJ joint is also remoied. This 
latter procedure in children frequently can be done through the 
original incision but in adults it is usually necessary to make a 
second incision on the dorsum of the foot at the joint level which 
IS located by identify ing the scaphoid tubercle on plantar aspect 
After the wound is closed a plaster cast is applied for six weelu 
It js the e.xceptional case that requires only a subastragalar 
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arthrodesis In most instances an additional diiision of the 
tendo achilhs is required because of the usual contracture of 
the tendon after these fractures L\cn in Cases I and II, where 
the vA the foot nearly noTTnal, a teootOTny ■riould 

probabl} haNe hastened a restoration to the normal gait, and 
perhaps would ha%e eliminated the pain on the anterior surface 
of the ankle about which both of these patients complained for 
some weeks after they resumed walking In add'tion to the 



Fig S98 — Normsl foot showinu rrlaiiont of *uba»iragalar joint 

tenotomj, some of these patients need a remo\al of the piled 
■op bone (Magnuson s operation) or an ostcotom> of the os 
calcis The next case is an example where both of the latter pro 
cedures should ha\e been combinctl with the arthrodesis 

Case M — R l aged t«rni> «t\en scars previous mcclica] anil per 
•''nilliivtorii's obtained at the lime of his first adtoisvinn were unimportant 
Ihslori of Prtseiil lUnrsi ~{>n Xugusl t9W the palicnt stated that 
« had falUn three and one half storits sustaining miurics of his luck of his 
left i«ri«t and of lioth feet lie « i« taken lo a n<ar Iij hospital where an 
* ray cxamimiion showed no l>on> injur> of tl v back bul did show 1 fracture 
the lower end of the riilmsnot displaced ami atililcral fracture of the 
calcis lie was dilainid in tht hospital two and ont halt months no 
'>[*raiions were done 

He was ivio.u'.i.^AlovSvisbtwpAwl vm Nwvvtn\w.t irHri awd •ap'aWiSlWe 

time of adnii«« on he had onU walked 1 few steps with the aid of crutches 
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Result — The con%-aIescent« «as noetentful except for t»-o fimtirg u- 
tacl.s, probabI> cardiac in origin At the time of this presentation, and for 
the past four months, the patient has bad no Buellmg, no pain on valba;, 
does not need support, and the arlhrode«is is solid 

The Operation of Subastragalar Arthrodesis. — This is an old, 
or a comparatively oW, operation in orthopedics, and has bfea 
used for many years as a. stabilizing operation for parahlic 
valgus and varus deformities The procedure is also compan- 
lively simple. Through a slightly cur\ed incision (Fig 597) 
placed between the peroneal tubercle and the tip of the malleolus, 
the joint is opened and the cartilage from the apposing surfaces 
of the astragalus and os calcis (Fig. S9S) is remoa ed by a gouge 



Fig S07 — InciMon used for uibastragaUr arihrodrsit (Wilson) 

In all the subastragalar arthrodeses done on this seruce, the 
cartilage of the astragaloscaphoid joint is also remo\ed This 
latter procedure in children frequently can be done through the 
original inasion. but in adults it is usually necessaiy to make a 
second incision on the dorsum of the fool at the joint level which 
is located by identifying the scaphoid tubercle on plantar aspect. 
After the wound is closed a plaster cast is applied for si.x weeks 
It js the exceptional case that requires only a subastragalar 
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I remo^ed the excess bone around the malleoli at the first oj>- 
eration, I bel]e\e that dislocation of the peroneal tendons ^ould 
li 2 %ebeen a%oided Furthermore, I am not sure that this patient 
IS as ivell as he uould ha\e heen if a ^scdgc shaped osteotomj 
had been done on the medial aspect of the os calcis to correct 
the version of the heel 

Treatment of Recent Cases — Subastragalar arthrodesis is 
laluable m the recent as well as the old fractures of the os calcis 
In the recent cases too, the operation should be combined with 
other procedures that will correct the deformity or minimize its 
effects 

There are opponents to this form of treatment, and some sur 
geons report excellent results by reduction alone Harding re 
ports an a\ erage disability of fix e months for IS cases treated b> 
his method of closed reduction Harding s method (Fig 600) 



(lUrding Jour of Ilnne and Joint Surg p 721 1926) 

consists in (o) claw hook retraction of the heel without tenotomx 
of tendo achilhs (ft) downward traction of the forepart of the 
foot at the same time and oxer a wedge, (c) pressure b> a D 
clamp oxer the heel to reduce the broadening of the os calas 
(^0 cast from toes to midthigh with the foot in plantar flexion 
Quite rcccntl) I came across a paper b> Berard reporting 
® case of open reduction xxith maintenance of the fragments in 
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Exammalion — There was a very marled fulness beneath each externa! 
malleolus, a pronounced eversion of both heels, and limitation of dursidexion 
at the ankle to about 100 degrees The patient stood up with great diffi- 
cult), and could not take a step aithout support The remainder of the 
physical examination was essentially negative 

Treatment — Within three weeks after his admission I had dune the 
arthrodesing operations and tenotomies of the Achilles tendons, I did one 
side at a time with an interval of ten dajs between operations 

Progress — He was discharged from the hospital m the latter part of 
February, walking without support, but with some pain and with a marled 
shuffling gait He returned to me in the carl) part of March complaining 
that there was something that slipped on the outer side of each ankle when 
he walked, he said that for several )ears previous to the accident this "•lip- 
ping" had been a common occurrence on the right side Ecamination at this 



Fig S9P — Kelly's operation (or dislocated peroneal tendons (R E Kclh, 
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time showed a dislocation of both peroneal tendons on each side, the tendons 
being visible over the posterior part of the malleolus and the lower fourth of 
the fibula 

I had planned to do Kell) ’s operation (Fig 599), but I soon found out 
that the mass of bone behind and below the malleolus had so obliterated the 
peroneal sulcus that this procedure would be of no avail Accordingly on 
March 26, 1930, I made a groove on the posterior aspect of the lower fifth 
of the fibula and behind the malleolus aod fixed the tendons in their new bed 
He was discharged from the hospital in the latter part of Maj He had 
been walking about the hospital for two weeks before discharge, and up until 
that time there had not been any recUrrcDce of the di»Iocatioii of the tendons 
At the time of his discharge the gait was markedly shuffling and there was a 
decided eversion in both heels 

— The patient was undoubtely improved by the 
operations However, and m ^ite of the patient’s history, had 
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position with a bone graft and apparcntlj without any tenotomy 
for this case Berard reported a disabihty of three months I 
belie\e that open reduction without the bone graft, but with a 
tenotomy, is a logical procedure, and if the fracture lines run 
into the neighbonng joint, a subastragalar arthrodesis can be 
done at the same tune 

FRACTURES OF THE TARSAL SCAPHOID 
These fractures are uncommon, and usually result from forced 
plantar flexion of the foot over some object in landing from a 
fall or a jump There are two theories of the mechanism (1) 
Pressure of the astragalus against the scaphoid, (2) pressure of 
the middle cuneiform on the inferior aspect of the scaphoid 
* P-aya usually show a wedge shaped bone wth the bone pushed 
up above the line of the astragalus {Compare Fig 598 with 
Fig 601 ) 

CiselV— \\ E age thirty eight )«ar» The previou* medical history 
lid personal hisiory arc not pertinent to the ili«cus»ion 

iliilory ef the Prtstnt tllnest— On Jii\i H lOJ? ihe patient fell 40 feet 
land ngon hia feet He was taken to a hospital in the town where the frac 
tur> oceurred detained there forty eight days and plaster casta applied 
no history of any operations or attempted reduaion 

ffe «as admitted to this hospital on March 3 1910 eomplaming of pains 
in the right foot marked snetlmg and in-il ility to use left foot He had been 
U' ng cniichffs or a cane ever since he had l>cen discharged from the hospital 
Framinalian — General gdiysical examination negatise 
l-o*er extremities Left Extreme valgus deformity of left fool Marked 
thicken ng at lower end of tibia No motion at ankle or subastragalar joints 
root and leg markedly swollen 

Right Fxrept for painful mveraion of the foot the examination was 
ntWite 

* Roy rraminalmn — Malunion fracture of toner end of tibia and fibula 
I'ft (hig (lOl) fracture of sraphoid right (I ig <501) 

CaseV— \\m K age thirty years 1 umtnr yard foreman 
History of Afcident • — On Notcmlnr 28 1928 he jumped from a Iwx car 
‘■indng on the rails He was truteil m a bo*pitxl near here for multiple 
raeture of both feet an anestl clic *na gnen for rtduclion and plaster casta 
>M I e I 

He Was \ Imitttd to this hosynt \1 on rdwuwy 28 1929 complaining ol 
^'xrc pains in ll e left foot and mililics to uatk more than a square or so 
here were no sytii] toms rrferal 1c to tl e right foot 
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oi ibe anUe, on -which letonsliuclion procedures ha^e been 
inaugurated 

The reino\al of the bone seems to be sufficient in these cases 
On \V K. , Case V, I filled m the gap with a small bone graft 
on E , Case IV, I did not use any graft, the result m Case\ 
lias no better than that of Case IV, and no deformity resulted 
in Case IV 

CONCLUSIONS 

Nearlj all cases of fractured os calcis require some form of 
radical treatment All cases of compression fracture of the 
scaphoid demand open reduction 
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Eiamtnatton L/ncer Extremities — Right* There » as a marked prominence 
on the dorsum of the foot at the Ie\el of Lisfranc’s joint, the projection ga« 
to the foot the appearance of a cavtis defonnit) All motions were normal 
Left. Just distal to the ankle joint on the inner side of the dorsum of the 
foot there was a small bony projection No motion at the subastragalar 
joint The gait was of the jiedestal type 

X-Ray £ramiMarioa — (I) Old fracture of all three cuneiforms, left, and 
12) old fracture scaphoid, right (Fig (i03l 



Fig 60J — Case V Fracrure of scaphoid 


Comment — It is improbabje that any form of closed reduction 
would be successful in these fractures of the scaphoid Lenche 
has reported a successful result by open reduction, and this 
procedure would seem to be the correct method of treatment 
In the cases where open reduction is impossible and in the old 
cases, reroot al of the fractured bone is the only means of relieting 
the symptoms Functionally at least, the astragaloscaphoid 
joint is a portion of the subastragalar, as is shown by the histones 
of Cases IV and V. After remo\al.of the scaphoid bone, which 
I did on both patients shortly after their admission to the 
hospital, the symptoms disappeared In Case the patient 
returned to light work in June, four months after the operation 
and seven months after the injury W E , Case IV, has not 
yet returned to work on account of the malumon of the fracture 
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three common surgical diseases of the rectum 
hemorrhoids prolapse of the rectum in 

CHILDREN, AND HSTULA IN ANO 

This clinic is devoted to a consideration of three of the com 
monest diseases of the anorectal region namely hemorrhoids 
fistula m ano and prolapse of the rectum in children Many of 
the following facts though scarcely original but rather illus 
train e of what has been known and taught for years have been 
secured from the records of this* and a neighboring’ hospital 
snd the patients are from the surgical service of Prof Astley P 
C Ashhurst except the child with prolapse who is m charge of 
E G Alexander Since the greater proportion of these 
three common anorectal diseases will fall under the care of 
practitioners of general medicine at least during the first and 
^hat IS often forgotten by the operator the last part of their 
courses and not as might be supposed to proctologists and sur 
geons It IS with the famil> doctor in mind that this study is 

undertaken 

HEMORRHOIDS 

Hemorrhoids or piles ha\c been defined as \ancose \eins of 
the rectum and anal region and by Nancose is meant unnatural 
permanently dilated tortuous and elongated % cins * Just what 

Cl n c before a seel on of tl c I ourth \ ear C la»» n Sur{tcr\ *<1 ool of 
Mfdcne Covers ty of Icnnsylvnna hell n (he operat ng room of (he 
^rtopal llosptal 

* Ho«p tal of (he Protestant I | scof al Cl urcl 

* St Chr stopher s llosp tal for I h I trrn 

‘l)a Costa Join Chalmers Moslem Surgerj U 11 S un Icrs Co 
■hhlclpha 1900 p 30^ 

'OL.JO— 94 l4Sq 
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posture Likewise, the sedentary habits of cuilizeci races make 
them more liable than, primitive ones According to the sta 
tistics of this general surgical dime, it is more frequent in men 
than m women (Table 1), but it is probable that experience 
m a gynecological clinic might lead one to the opposite con 
elusion It occurs for the most part in adult life being rare in 
children The carelessly made diagnosis, ‘ hemorrhoids in 
children under three > ears of age is usually prolapse or polyj) 


TABLE 1 

'8 ca»s of hemorrhoids treated by operation at the Episcopal Hosp lal 
lOOo 1928 inclusive tabulated according to diagnosis and er\ 

_ hufntxrij NumbiTof ToUlmsI* 

O asnoiis kmskt msl > snd 

InWTTial hemorrhoids 150 522 M2 

External hemorrhoids 31 157 190 

Intcro external hemorrhoids It 83 96 

Total all kinds of hemorrhoids 196 762 9d8 


For purposes of study hemorrhoids are classified as internal 
exlernal, or intero external according to their relation to the ex 
ternal sphincter The internal variety is most common as shown 
in Table 1 They may also be designated as inflamed throm 
hosed, ulcerated, and gangrenous, terms which are self cxplana 

lOf) 

The most characteristic symptom of hemorrhoids is bleed 
lOg although this is tonfined to the internal variety It occurs 
dunng or after defecation Its bnght red color and distribution 
on!} On the surface of the stool serve to distinguish such blood 
from that escaping higher m the intestinal canal m which rase 
h IS more likely to be dark brown and more mtimatelj mixed 
"Uh the fecps Cases of hemorrhoidal bleeding as vnranous 
menstruation have been recordetl as curiosities ' Internal 
hemorrhoids may cause no discomfort unless during attacks of 
constipation or diarrhea thev may become swollen causing a 
tonstant sense of fulness and varying degrees of pain itching 
paresthesia, and throbbing of the penneum and may even pro 
lapse \\ hen inflammation sets in the pain max become most 
' Aiicrbvcli I \rch f VerliuungsVr 1929 xxxviii 15 
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veins become dilated, tortuous, and elongated used to be in 
dispute, but in recent >-cars it is well established that not all 
hemorrhoids come from one aenous system, those on the inside 
(i. e., inside the exteraal sphincter, and hence cohered with rau- 
cous membrane) arc rehtetl to the inferior (externa!) hemor- 
xhoidal vrin, while those on the outside surrounchng the anal 
orifice may contain dilated, elongated, tortuous branches of the 
skin veins These points are of little more than academic in- 
terest, however, for all three hemorrboidals hate a free anas- 
tomosis Not only is the general circulation represented through 
the inferior (external) hemorrhoidal via the infernal pudic. into 
which It drams, and through the middle hemorrhoidal tin the 
internal iliac or a branch, but also the portal system through 
the superior (internal) hemorrhordals via the inferior mesen- 
teries, into which they empty ' 

Some authorities belietc that occasionally hemorrhoids are 
encountered which fad to fit the aboxe definition, these being 
neoplasms, hemangiomata, and not mere varicose dilatations of 
preformed Acins, and point out the cunous fact that hemor- 
rhoids in children are apt to belong to this class * Jfontague,*' ‘ 
howcA cr, vigorously disputes ibis new. even going so far as to 
place this in his long list of the popular fallades concerning 
hemorrhoids 

These and other considerations are important from the stand- 
point of etiolog}-, for embedded in loose areolar tissue, these 
poorly supported, valveless veins are subject to the bottom- 
most hjdroatatic pressure of a tall column of blood above, pe- 
culiarly liable to stasis and increased pressure from causes both 
ph) siologic and pathologic, not only in the general, but in the 
portal system as well The fact that the incidence of this dis- 
ease is veil’ much smaller in the loner animals suggests that it 
la part of the exacting debt man has had to paj’ tor the upright 

•Ashhurst,Astle> P C Surgery, Plinciptfsiocl Piactice, Lfa i Frt”Sfr, 

Philadelphia, 1^20, p 961 

• Johnson, A B Surgjc37 Diagnosis, D AppJetoa A Co , ,Ye«- Yor^ and 
London, J909. 'Ot ii, P 2-M 

• Montague, J F Sled Jour and Rec, 1926, rcon, 4-15 

• Ibid p 4S/' 
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patients after the surgeons have finished with them \ccord 
ingly, this patient will be operated upon by that method 

Cise I — E K a white schoolboy ten years of age gives a hutorv of 
clifon c constipation with moderate stiuinmg at stool For the past four 
months he has been suffering attacks of pa ti on defecation lasting tor a dvv 
or t»o but causing relatively little trouble Four days ago thi. present 
attack commenced but it differed from previous ones in that t uas accom 
pafiietl by slight bltcd ng at the end of defecation Two days ago he 1 assed 
an amount nf blood which frightened his parents and they brought him here 
on the udvice of their physician 

\ou »i!l notice that I employ the lithotomy postion and that the 
pal out IS anesthetized with nitrous oxide-ouygcn In adults I much prefer 
to use spinal anesthes a although some operators employ local or sacral ’ 
ilinost routinely After having cleansed the field mth soap water and 
alcohol antj draped the patient 1 will dilate the sphincter carefully inserting 
oiiewell lubricated index finger at first and then both later as the first makes 
more room finally separat ng the two gently m various diameters of the 
If my wrists are cro»sed this stretching process is facilitated and is 
unler better control Now as my hands are held back to back with the 
index fingers m the rectum parallel to each other and scpiratctl about 1 cm 
flti) strve as a proctoscope and a view of the anal canal and lower rectum 
w oUa ned comparable to that givxn bv more or less elaborate instruments ' 
Some surgeons stretch the sphincter till their fingers bump the rami with 
the object of paralyamg the muscle to prevent postoperative spasm and 
pan W I believe this IS poor practice as it is unnecessary as far as relieving 
pa n is conrcfneJ and may do permanent damage to the sphincter Other 
auihnriiics do not dilate at all except of course in order to get the micrnal 
prks down But the average operator will do better if he dilates the sj hinder 
ac kast mod ratdy ^ou will note now that this boys rectum and anus 
ate empty and clean both normal find ngs No feces come down from above 
“cause the patient has been prepared by eraptyme his colon with mild 
bxati\cs yeslerday and an enema or two this mottling Drastic measures 
111 this respect arc not to be recommended This dark rc i lump at five 
Oclock On the anal circumference 1 ea just on the edge ol the mucocutaneous 
junction so that it is partly inside the sph n«er and parllv outside Notice 
'hit It blec la at the slightest touch It is covered bv red mucous membrane 
nn lU internal I lecding portion and by xk n out here bevon 1 tl e anal mar 
t n an intero cxtcmal hemorrhoid Two snwUcr ones wholly internal 
xli ch are not so prone to bleed lie oti the nght here at aliout seven and ten 
Ocioik These three sites are constant for primary piles Stconclary piles 
'>ot prestnt in this boy are never more than four in number* When they 
“ijms P Surg f.ynec an 1 Obstet 1924 itxxix 349. 

'l>i Costa J C Modern Surgery W B Nvunders Co riiihdclphLi 
P 878 

•Miles quoted by Addium Astlev P C Surgery Principles and 
f ractriT & Pebigcr Philadelphia 1920 p 961 
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intense and the patient quite disabled as a consequence of ihL 
Of something more serious For some curious reason, the suffer- 
ing thus entailed is usually dassed. like seasickness, as sometMng 
quite humorous, but indeed \-m* serious consequences ha\c 
been noted • For erample, sudden large profuse hemorrhage 
might exsanguinate the patient, or, what is often just as bad, 
though less spvectacular, insidious, repeated small hemorrhages 
may gi\e rise to a profound grade of sccondarj' anemia * Gan- 
grene of the rectum following long-standing prolapsing hemor- 
rhoids is sometimes seen.* and intestinal obstruction has been 
nct«l 

The treatment, of course, varies with the pathologic condi- 
tion found Mild cases demand little more than regulation ol 
the «liet, and of the bowels through gently acting lasatbes if 
nccessarj'. Reroo\able causes shouhl be sought, beanng in 
mind the discussion about etiologj* Prolapsed piles, if thej’ fad 
to shp back themsel\ es, must be repbcetl. and such cases demand 
scrupulous attention to cleanliness, irrigations being of \Tilue 
here Aslriagenl ointments or suppositories are useful as local 
applications, but inflamed hemorrhoids usually require more 
careful attention. In case of intlammatton, the patient should 
rest In bed with the hips ele'-aled, and apply ice-bags, or drj- 
heat to the perineum- If this fails to relieve after a reasonable 
trial, the doctor can easily do so by inasing the thrombosed 
piles and turning out the clots Anything more radical demands 
hospital care according to modem standards 

The operations usually anployed for hemorrhoids are hga- 
tion and excision, clamp and cautery injection, and exasion of 
the pile-beanng area of the rectal mucosa (Whitehead’s opera- 
tion). For the a>er3gc operator, the ligation method is the 
easiest and gi'^ the best results according to the experience of 
Dr. E. T. Crossan.< who. as director of our end-result clinic, is 
in the same fa^•orabIe position as the family doctor to obseiAe 


« J. F--- ^ '>'• 

> SirAir J. Jo“'’ ***’*• 

•MUfsan E. T C Proc Roj Soc. Mtd. London. IliS, 3 

•Ct««n.Ed.ardT. r.r-onal £omman«t»n 
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patients after the surgeons ha\e finished ^\ith them Accord- 
ingly, this patient %% ill be operated upon by that method 


Case L — E K . a white schoolboy, ten >ears of age, a history of 
chronic constipation with moderate straining at stool For the past four 
months he has been suffering attaclis of pain on tlcfecation, lasting for a day 
or two but causing rclatiscly little trouble Four days ago the present 
attatli commenced but it differed from prcsious ones in that it was accom 
pained by slight bleeding at the end of defecation Two days ago he passed 
an amount of blood which frightened his parents and they brought him here 
on the adsice of thnr physician 

\ou will notice that 1 employ the lithotomy position and that the 
patient is anesthetized with nitrous oM<le-oxygcn Jn adults 1 much prefer 
to use spinal anesthesia although some operators employ local or sacral * 
almost routinely After htsing clcmscd the field with soap water, and 
alcohnl and draped the pnticnt I will dilate the sphinetcr carefully inserting 
one well ixibiniteii iniict finger at first mdthenWhlater as the first maVes 
more room finally separating the two gently m sanous diameters of the 
antis If my wrists art crossed this stretching process is facilitated and is 
under lietter control Now as my hands are held bach *0 bach with the 
index fingers in the rectum parallel to each other, ami separated about 1 cm , 
thty seryc IS a proctoscope and a ticw of the anal canal and lower rectum 
IS obtained eomparablt to that giten l>y more or less elaborate instruments • 
home surgeons stretch the sphincter till their fingers bump the rami with 
ths ob|ect of piralyting tlic niascic to present posto)X:ratise spasm and 
pam but I licliesc this is poor practice as it is unnecessary, as far as telicsmg 
pJin IS concerned and mis do psrmanent dtmage tu the sphincter Other 
authorities do not dilate at all ocept of courts m order to get the internal 
piles down Hut the ascrage otxrator willilo tielter if he dilates the sphincter 
at lesst motkraldy \ou will note now that this lioys rectum and anus 
arc empty and clean Imh nornul findings No feces come down from abos-e 
because |h( patient his Iven prrpirrd by emptsing his colon with tmlJ 
laxalises ycstrrilis ind in rnsnia or two (his morning Drastic measures 
in this resjiect arc not to lie ree»iiimen<b<l This dirk reil lump,’ at fis'e 
o clock on the mil iircumhrenn lies |ust on the edi.c of the mucocutaneous 
junction so tint it is pirtli inside ihc s| hintler sm! partly outside Notice 
th It It 1 VnW at tlw sj ghie«t temeb It is cnsTreil by red mucous membrane 
On its internal I leeding imrlmn snd liy skin out here licyond the anal mar- 
gin an intcro-exlrrnal btmiKihoid Two smaller ones wholly internal 
winch an n .1 so j rone to I leed lie on the right here at alnut stirn and ten 
orloek TheM tlin-e sites nre mnslant for |Tinury piles ‘w-condiry piles, 
noi prepwnt in tins l.iy nre netrr mure thin four m numler' When they 
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are present, the operator « ill do «ell to lea\« a small uland of mucous mem- 
brane between eaeh to present CKatncial stenosis I now grasp each of the 
three separate!)' With AIIis forceps fan ordinar)- hemostat would (ear or 
slip off), before proceeding further, for if I should grasp onK one at a time, 
completing the ojeration on that before going to the second, then I might 
dislodge ligatures as 1 searched for the next Selecllog the lowermost, i e. 
nearest the floor, firtt, in order to leep blood out of the field of the other 
two higher up, I will first cut a groove with curved scissors through the slin 
covering the margin of the pile, tahmg care not to make this groove too far 
centrifugal to the rnucocutaneout |unrtion, lest a contracture result As 
cutting the groove severs cutaneous nerves, it alleviates much of the post- 
operative pain, and, furthermore, it serves to anchor the transfivlng ligature 
! am about to apply I now transfix the center of the ha<e of the pile with 
a large curved (either round, or skin-cutting) needle, carrying a ver> h«v> 
double-siIk ligature, with both end< of equal length I carr) the needle 
from abov^ (cephalad) downward, in order to estimate more accurateh 
just how much needs to be lied off. bringing it out exact!) in the groove 
just made Now, as the needle is cut aww). leaving four loose end> of 
ligature, 1 strangulate the pile by tying the appropriate two very firm!) 
below the hemorrhoid m this groove, and the opposite pair above it, using 
the Allis foreepa as a tractor on the pile It is well to relax this traction juit 
as the ligature is pulled tight, otherwise it might slip later The part distal 
to the ligature seems to be of suffiaeot bulk to excise, but note as 1 do so, 
that I preserve enough stump to hold the ligatures, and that I du not cut 
lhe«c short till f am sure the field is drj Some operators tie the two upper 
strings to the two lower ones at this stage, hoping thereb) to squeeze a cres- 
centic scar into a linear one of smaller sire The remaining two hemo^ 
fhoids give me Ie<a concern as (he) are wboltv interna), and, therefore, do not 
require my grooving their margins before ligating and excising Iodoform 
powder dusted on the wound is somewhat analgesic and antireptie 1 will 
uee It before arpl)ing this stenie gauze pad to the perineum I might have 
inserted a small soft-rubber cathrr to allow gas to escape, but larger tubes 
or rectal plugs are to be condemned I tail to see bow morphine suppositories 
can be cmp1o)ed rationally, although oeeasioiiattv I insert one at this stage 
The boy will be placed on his back in bed m the "hips high" position, 
maiotained h) placing pillows under bis thighs, and, if he needs it for pain, 
morphine will be givxn * It is not wise to use the patient’s ability to stand 
pain as a guide in givvng morphou but to use it freelv for a da) or two on 
the slightest provocation A phvsician friend once advised me (hat this 
would be his polir) in all minor suigical cases after he recovered from (he 
experience of a tonsillectomv on himself The administration of opium or 
Other constipating drugs to 'lie up the bowels' is utterlv useless, except m 
)PUDg children, for a simple rxpUnatioa to the patient that it would be 


1 Montague, J F Jour Amer Med Assn , 1925 Ix-xxiv, J059 
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restr cted Up till then liberalized Enemas should be a\oided The dress 
ing IS changed da I> the parts being kept dry and lor the succeeding t^o 
seeks the pat ent must pay close attention to local cleanl ness He may 
be illoscd to get on the tenth to t«elfth day and as his fam ly physician 
takes charge of h m later he should be appra sed of the history of chronic 
const pation 


The remaining tj-pes of operations for hemorrhoids can be 
dispensed with bnefl> The damp and cautery method re 
quires preliminary groo\ing of the skin and other technic similar 
to the ligation method up to the point of transfixing the strangu 
fating ligature Instead, the hemorrhoid is crushed at its base 
lAilh a flat pile clamp applied radially to each in succession and 
the projecting portion of hemorrhoid burned off not loo closely 
vnth the actual cautery at a cherry red (not •ftlute) heat Al 
(hough the skin surface of sut h clamps is covered by a substance 
having poor heat conductivity such as a lead or ivory face it is 
safest to insert wet gauze between it an<l the skin before using 
the cautery to prevent blistering Care must be exercised in 
opening the jaws of this clamp to a'Oid tearing the eschar apart 

The injection of hemorrhoids is surrounded in popular pro 
fcssional circles by an unsavory atmosphere of charlatanism but 
Is beginning lately to occupy its rightful dignified and ethical 
position as a method of scientific value although it is not ap 
plicable to all kinds of hemorrhoids E'lpenencc wnth it in this 
clinic IS so limited as to make any further observations pre 
sumptuous 

The Whitehead excision of a cylinder of anal and rectal mu 
cosa 111 the pile bearing area with suture of the upper cufi to the 
mucocutaneous ciicumfereme ol the anu^ is becoming less anti 
less popular as surgeons continue to encounter the charactensiic 
sequela a deformitv of the rectum with cicalncial stenosis 
Case II illustrates this 


Cis« II —Mrs K 'shitc agt wxty years »as ojitratcil upon in Juni 
I'^Il 1 5 a Niry romi>ctinl surgeon The operation cons stctl in a ccrticil 
»n 1 per neal rej a r w th the \\h tehead operation for crlensivt prolap«. ng 
b morrbuifi lUr contalrscence nas uncxentful lut ly the tine a year 
bad clapK 1 the patient begin (o find herself conMipaled ti ore and more 
In another year or ti o »1 c not ced the tx| leal lead yencil stool ol rrciil 
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stenosis, and her constipation by that time had become almost ab«olute. 
In Ma>, 1928 u »as necessary for her 10 return to her suigeon. »ho found 
at the site of his operation se\eci jears presiousl), a scar so 6rm and con- 
tracted as to mabe the subsequent dilatation under gas a formidable pro- 
cedure Since then the patient has been passing rectal dilators herself at 
home, keeping herself fairly comfortable Smith’ reports good results in 
the«c scarred eases bj using a tauter). 

PROLAPSE OF THE RECTUM IN CHILDBEN 

Before operating upon Case III, a child with prolapse of the 
rectum, I shall consider a feiv points about this disease in chil- 
dren. When only the mucous membrane of the anus protrudes, 
this is called “anal prolapse,” and all stages between this and 
prolapse of the entire colon to the Heoecca! valve are possible 
If the prolapse cannot be pushed back, the probabilitj is that 
the muscular coats as well are protruding, and the (enn “pro- 
cidentia” applies 

^Inatomicai pecuh'ariti'es of childhood have been used to ac- 
count for the greater incidence ol this disease among young chil- 
dren Thus, the sacrum and cocej't are nearly vertical, and so is 
the rectum on account of the small amountof tilting of thepelns 
at this age, and the mesosigmoid is longer in cluldren It is 
significant also that most cases occur just at the time nhen the 
child IS making a transition to the upright posture, between 
the first and third years (Table 2) Furthermore, weak pelric 
support is prone to occur m the wasting diseases of infanej", and 
intestinal disturbances are rampant in this same age groupi—so 
that we ha\ e a combination of (actors to account for its age in- 
cidence 

Operations for rectal prolapse are legion They may be 
classified according to the following outline’ 

1 Excision of the pathologic part 

(a) In whole 

{b) In part 

2 Suspension of bowel within the abdomen. 

(а) Without obliteration of the culdesac 

(б) With obliteration of the culdesac. 

■ Smith, D Jour .\mer Med. Assn , 1928, xci, 879 

♦Maes, U, and Ri\es,J D Siuy , Gj-nec . and Obst . 19'6. xlu. 59-1. 
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3 Fixation of the rectum to sacrum and cocc>x 

(a) Usuallj wth shortening of the external sphincter 

*(t) Without shortening of the external sphincter 

4 Shortening or narroi\mg the gut b> 

(а) Plication 

(б) W edge shaped exasion 

(c) Exasion of mucous membrane 

•(<0 Cautery 

5 Plastic operation on pelvic supports 

*6 Penanal and perirectal injection of irntant chemicals 
Onl> those marked “* ’ arc applicable to the treatment of small 
children since the introduction of D Espincs simple alcohol in 
jection has rendered the other operations obsolete ‘ Case III 
Will illustrate this operation 

M 0 a(;<> three >ear$ is a white male »1 o»e mother brought 
JUa lo the di$f*nvir> last winter comfilaining ol a lump in his left scrotum 
The examining surgeon diagnosed this h)«lfocele left and noted that the 
^<1 ha 1 a small (0 S cm diameter) umbilical hernia and a redundant prppuci 
^ration for all three conditions «as advised liui as the child had a chnmic 
It «as diemed wiser to wait iill warm weather Two da>s ago his 
mother who had been on the verge of bringing him liack (or operation in 
Xccofilmee with this aiUicc noiwed that his rectum came down and this 
♦vent terminated her procrastination I 'cammation at that time revealed 

* rtofjpsc consisting of mucous membrane of the anus and lower rectum which 
hfctnided 2 or 3 cm This Wed rasil> I m was fcadtK reduced in the usual 
manner b> first lubricating with sterile olise ml and then pressing steadiU 
on the apes mih one hand whik using tic bunched fingertips ol the oiher 
aroi n I Its circumference as a guide It has been held in i lace since bs keep 
'ng the child s I utfocks strapped tightK together with a broad strip of ad 

rsise ilaster He his had the usual preoperatne prcpiration of a mid 
•iiatiic (not a purge) and a gmf/e cleansing enema I iher ancsthesn is 
wt for so snull a child 

He IS held m the I thotom) position while I iltansc the field with wcii 
**'rr and alcohol an 1 drape him Now using m> k ft index finger in hn 
Wum as a gui Ic I take this svnnge containing 2 cc ol alisolute alcohol in 
' e other hand md using a long neetlU of almut 23 gxugc inject it pen 
^'ilK Notice that I insert tin. nccslle at ngln angles to lli skin alsut 

rni to the left of the ami msfRiii at a point ju't imstenor to its hon 
ameter In a child ol this siae the alctihol is injected at a depth ol 

* out 4 Cm. Care must Ik» eaemsed not to get too cl iv: to ths rectal wall 
*‘'h the point ol the needle lor infection might resuh as indml was the 

in one of the Knrs I will discuss Uter iTablc 2 Case No 2SV4t) 
'Alcxandir I t. \nn ol Surg 1922 Ixxv 
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stenosis, and her constipatioa hy ffcat time had become almost absokte 
In Ma>, 1928 it was BfCtssarjr for her to return to her surgeon, who found 
at the site of his operation 8e%en >ear» presiously, a scar so firm and con- 
tracted as to nuke the subsequeat dilatation under gas a fommlable pro- 
cedure Since then the patient has been p.i55lng rectal dilators herself at 
home, keeping herself fairlv comfortable Smith’ reports good results lo 
these scarred cases by using a cauierj 

PROLAPSE OF THE RECTUM IN CHILPREN 

Before operating upon Case Ilf, a child with prolapse of the 
rectum, 1 shall consider a few points about this disease in chil- 
dren WTien only the mucous membrane of the anus protrudes, 
this is called “anal prolapse,” and all stages between this and 
prolapse of the entire colon lo the ileocecal vahe are possible 
If the prolapse cannot be pushed back, the probability is that 
the muscular coals as well are protruding, and the term "pro- 
cidentia” applies 

Anatomical peculiarities of childhood have been used to ac* 
count for the greater incidence of this disease among young chil- 
dren. Thus, the sacrum and cocej'x are nearly vertical, and so is 
the rectum on account of the small amount of tilting of the peMs 
at this age, and the mesosigmoid is longer in children It is 
signiiicant also that most cases occur just at the tune when the 
child is making a transition to the upright posture, between 
the first and third years (Table 2). rurthermore, weak pel'ic 
support IS prone to occur in the wasting diseases of infanc}', and 
intestinal disturbances are rampant in this same age group— so 
that we ha^c a combination of factors to account for its age in- 
cidence 

Operations for rectal prolapse are legion They ma) be 
classified according to the following outline*. 

1 E.vcision of the pathologic part 

(u) In whole 

((>) In part 

2 Suspension of bowel within the abdomen. 

(a) Without obliteration of the culdesac 

(b) With obliteration of the culdesac. 

■ Smith, D Jour Amer Med Asm , 1928. xci, 879 

» Maes. U , and Ri^ts, J D Surg , C>i>ec , and Ob'-t , 1926. xln, 594 
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Tno cc are injected in a sio^r manner on the left tide, but before doing 
this, I shall first change m> ehnes, and use the right inde'c finger as a guide 
in the rectum instead of the left Cotlodiofl seats are scarcely necessar), but 
the buttocks rnust be strapped together This child «itl noir hast his h>dn>- 
tele and hernia repaired, and be orcumetsed It ts good praclitt to 
circumcise all bo)S routinely follostmg rectal prolapse operations, just as it 
IS in herniorrhaphies in children 

This child nil] be kept in bed for about ten da)s, «ith his buttocks 
strapped together For a feu dajs he «i!l be giten a constipating diet, 
and appropriate doses of paregonc, and on the fourth day a dose of castor 
oil, and a more liberal diet For tno or three uceks this strapping must be 
renened after each defecation, sthich had better be allowed only ahile the 
child lies on his side 

If the prolapse recurs at the lime of the first feu bouel mosements fol- 
louing the injection, there need be no cause for alarm, as simple replacement 
and strapping usually suffices to cure, but once m a uhilc a second injection 
must be ghen, this rarely fails 

Table 2 is a summary of 26 reclal prolapse cases Ireated by 
the D’Espine method, and two by strapping, on the service of 
Dr E. G Alexander, who reported some of them in 1922 

Of the 28 cases, 1 7 were males and 1 1 females The approxi- 
mate average age was a little over three years- All were cured 
except possibly one, whose parents removed him against our 
adv ice, when the prolapse recurred on the ninth day (Case Xo 
20876) Four others recurred shortly after operation, but were 
cured by simple strapping One recurred in a month, but was 
cured by repeating the injection Only one complication oc- 
curred, that being a perianal abscess probably from faulty 
technic, but this child was cured also This operation has ex- 
treme simplicity, almost 100 per cent success even in bad cases, 
and freedom from complications to recommend it as the opera- 
tion of choice in prolapse of the rectum m children, although 
there are other simple, “bloodless'' operations of some merit,* 
and some operators use chemical imtants other than alcohol ’ 
Rainey' ad%ises conserxative treatment by strapping, rest in 
bed, and hygienic care, resorting to operative measures only 

I Ileald. C L Surg , Omicc , and Obst , 1926, xlii, SJO 

iMacEwen, J A C Bnt Med Jour , 1928. 1, 633 

• Fanslcr, W A Jour Lancet. 1926, xKi, 37f 

• Raifiev, W R Illinois Med Jour , 1926, 1, 345 
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Tften these fail Since the alcohol injection is so simple it 
would seem to supplant e\en such methods which have their 
Lme consuming fault as powerful ailment against them in 
these da>-s of the excess cost of medical care 

The explanation for the mechanism of cure m alcohol m 
jection has been checked by autopsj hndings ' Postmortem 
dissection reveals a productive inflammation followed by pro 
Iteration of connective tissue in the space between rectum and 
lower pelvic floor 

FISTULA IN ANO 

Fistula m ano is usually secondary to an ischiorectal ab 
scess or one of the other kinds of abscesses occurring around the 
rectum and anus but may be primary All fistulas about the 
anus are not fislulae in ano for a few may come from (arious 
parts of the neighboring skeleton a pen urethral abscess or a 
p Ion dal 8 nus Treatment directed against a fistula fails to 
cure such cases Some are undoubtedly tuberculous * though 
just what proportion is doubtful judging by publication of 
widely vanable results in the literature* and a few are sj-phil 
itic Of the 443 fistulas operated upon m the Episcopal Hospital 
from 190a to 1928 inclusive 369 were m males and only 74 m 
females Ten of the men were suffering from proved pulmonary 
tuberculosis as were 3 of the women One each of syphilis dia 
hetes mellitus psonasis and tuberculosis of the rectum occurred 
>n this same senes Of 297 males and 71 females operated upon 
for ischiorectal abscess during the same span of years 16 males 
and 2 females later developed fistula Four males and 2 females 
with ischiorectal abscess also had prov ed pulmonary tuberculosis 
^nd another man had a tuberculous hip But of 947 cases of 
proved pulmonary tuberculosis only 3 males and 1 female came 
lo operation for fistula in ano 

If the fistula is open at both ends one within the bowel 
and the other outside on the skin it is called complete If 

Bo'*n H and Drake T G H Arch Ped at 1924 xl 716 

*Cogan R C Inter On I D Lppncott Pi ladelpl a 1930 \ol 1 
Se es40 p 43 

’Pansier \V A Jour Amer Med Assn 192S Kwv 671 
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open at one end onlj-, it is called blind— either blind inlernd or 
blind external, accnrding to the location of the orifice inside or 
outside Sometimes there are multiple openinss from various 
ramifications of a complicated fistula, which may partly enarcle 
the circumference of the anus in horseshoe form; or several in- 
dependent fistula may be present. 

Fistulas are likewise classified according to thrir course with 
reference to anatomical structures, corresponding to the tjpes of 
abscesses from which thej* are derived, as: (1) Perianal (between 
skin or mucous membrane and external sphincter), (2) ischio- 
rectal (beiiveen skin and Jevaiorani), often blind ettemal, but 
often opening between the sphincters or rarely above the mtemal, 
and, (3) fistulas arising above (he le\ator. 

Incomplete fistulas may cause vei>' trivial sjmptoms as long 
as their mouths remain open, but are anDO>'ing from the con- 
tinual irritating discharge When they fail to drain, howe\er, 
the}' are apt to cause pain, tenderness, and throbbing Blind 
internal fistula patients suffer from Intermittent attacks of 
pafn, with subsequent passage of pus and blood as the danuned- 
up pus is discharged into the bowel. Complete fistulas cause 
more trouble as they permit leakage of feces and gas 

The opening is often difficult to demonstrate, a careful search 
among the anal creases and behind tabs of skin often being neces- 
sar)' in e.\tcmal cases If this fails, sometimes the finger in the 
rectum can squeeze out some telltale mucus, from within, or 
can feel the direction which the fibrous tract takes Often the 
tract opens through a papiUa. which, m tuberculous cases, is 
apt to be surrounded bj’ t>'pical “apple jelly nodules ” 

Treatment consists in lading bare the fistulous tract, and 
excising or dcstrojing the ps'Ogenic membrane which may or 
may not be lined with epithehum Prompt inasion of an ab- 
scess of this region in a radial direction close to the anus will 
sometimes prevent the formation of a listula 

Case IV — .A white male, age tfaictv four lears had a "sore near his 
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The patient is under a spinal anesthetic in the lithotomj position and 
has been cleaned and draped, and his sphincter dilated His preparation 
ras similar to that for the preceding cases A tiny pmic spot like a small 
pimple IS seen here just outside the anus at about four o clock W ith mv 
left mdec finger sMtbm the rectum as a guide I can pass a fine probe through 
a hole m the summit of that ' pimple ’ and along a tract uhich passes radially 
lonard the anal wall terminating blindl) at a point just beneath the mucous 
membrane between the two sphincters This then is a blind external 
fistula of common tjpie Substituting a grooxed director for the probe I 
can now puncture through the blind end where it is nearest the mucous 
membrane conxerting this blind external fistula into a complete one of 
isch orectal type All tissues between the director and the skin I now sever 
» th a scalpel thereby dividing the external sphincter at right angles to 
the direction of its fibers (an important detail) ind exposing a Cough trough 
of fibrous tissue I excise this with scissors and close the resulting wound 
» th about four interrupted sutures of silkworm gut passed to its depths 
to mure obliteration of dead spaces and finally dress the wound w th ster le 
gause 

I might hxxe scrape I the tract away with a curct but this one is so 
tough that the scissors were more satisfactory ^me operators would 
CTiticiie my attempting to use primary suture in such a case they prefer 
to allow the wound to heal slowly from the bottom by granulation Not 
*11 attempts at primary closure succeed but most ilo The advantages of 
this are obvious as there is a better cosnutic result shorter convalescence 
le»* skilled convalescent care necessary and less theoretical danger of malig 
nancy developing in a chronically irritated scar ‘ ‘ Fortunately this case 
preiented but one tract If I failed to excise all branches of a ramifying 
fistula there would be recurrence Another common cause of failure is neglect 
111 excising oxxfhanging skin edges Horseshoe fistulas should be cut r 
1*0 stages in order to avoid dividing the sphin«er at more than one place 

This mans wound will be dressed dailv and his sutures removed in 
about ten days after which he may go home Hie alter care is similar to 
that g len hemorrhoid cases It demands regulation of the bowels by means 
of diet and other measures administered under the superv ision of the famiK 
doctor 

SUMMARY 

^ case of hemorrhoids is used to illustrate the operative 
technic of a simple method of hemorrhoidectomy commonly 
eniplojed by average surgeons This is discussed from the 
standpoint of anatomy, etiologj , and treatment before and 
after operation The Whitehead operation is quahfiedly con 
demned because of the high inadence of postoperativ e cicatricial 
stenosis, an example of which is presented 

‘ Fitchet S M New England Jour Med l'>28 c\ci\ 766 
’Pennington J R Surg CIm N \mer 19’S \ 921 
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The experience of a small diildren's hospital with respect to 
the alcohol injection treatment of prolapse of the rectum is 
then summarized, and a child operated upon to demonstrate 
the method. 

Finally a patient with &tula in ano is operated upon by a 
simple method, mth primaiy closure of the wound In the dis- 
cussion of etiolog}’, statistics are insoked to show the undoubted 
relation between tuberculosis and fistula 
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ACUTE SUPPURATIVE OSTEOMYELITIS 

The case which I wish to present to >ou this morning is a 
jounggirl t\\ eh e years of age complaining of pain redness "ind 
swelling in the left leg extending from the knee to the ankle with 
maximum tenderness o\cr the lower portion of the tibia Her 
temperature as you will see is 103 degrees her pulse 140 and 
her respirations 26 Hetwhttcb!oodcountis21 000 hemoglobin 
80 per cent and red blood count 3 900 000 This pam began one 
week ago in the lower portion of the leg and has gradually m 
creased with the swelling and redness until it has attamed the 
sue which it is today 

Her past medical history does not ehot any trauma to ex 
plain Its occurrence and her health has alwa>s been good She 
has not suffered from anj acute infectious disease withm the 
past jear and does not gi\e an> histor) which might suggest 
the causati\e factor for the production of this condition 

Her famil) history is negative 

From the clinical findings we feel justified m making the 
dagnosis of an acute suppuratise osteomyelitis and the treat 
ment will be thorough incision and drainage of this infection 
As I make my incision oaer the anterior surface of the tibia you 
^ill note that a large quantity of pus escapes and the perios 
teum IS stripped from the bone throughout its whole extent 
The pus IS thick creamy and contains a few small blood clots 
I will take a culture from the pus and feel that the lab 
oratory wiU report Staphylococcus pyogenes aureus Why do I 
suspect this organism? First because it is so frequently found 
in foci of infection throughout the body the tonsils teeth in 

VOI lo— Q5 ISOS 
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fected superficial wounds, furunculosis, acce, p])ar}D"ifis, 
sinusitis, bronchitis, pi'clitis, etc ; secondly, it has a tendency to 
clump while circulating in the blood stream and become lodged 
in terminal vessels, and, finally, it uses the blood stream as a 
medium for circulation rather than growth, as does the strep- 
tococcus General blood infection is, therefore, more frequent 
when streptococcus is the causative agent in the production of 
the osteomyelitis 

What is the significance of the elevated and ruptured peri- 
osteum^ This means that the infection has made its way from 
the mcduIlarA* canty through the cortical canals and spread 
along the outer surface of the cortex under the periosteum. The 
penosteum was originally eles-ated, but with the rapid increase 
jn tension from the spreading infection, it ruptured and the in- 
flammatorj* process has spread to the surrounding tissues Tbs 
is nature's manner of reliexing the meduUarj’ canal and suggests 
to us our plan of treatment This elevation and rupture of the 
periosteum also Interferes with the blood supply to the cortex 
and will be an important factor m the formation of the sequestrum 
and the production of new bone The j*ray phte which I am 
showing j'ou docs not show any disease within the bone and 
does not even show any elex'ation of the periosteum so that this 
laboratory* aid does not assist us in making our diagnosis It 
is too early for rarefaction to be shown m the bone and the rup- 
ture of the periosteum expbins the absence of this shadow. 

A blood culture has been taken but it is too carl) to gi\e 
\ou a report upon this I will ha\e repeated blood examina- 
tions made during the con\a)cscent period because I appreciate 
that these organisms enter the blood stream in an intermittent 
manner 

As I examine the bone throughout its whole extent I cannot 
find any exidence of necrosis except a small area of softening 
near the lower mcfaphysis I will, therefore, remove this bone 
and you note that upon opening the medullary canal there is a 
small amount of pus escaping I will not continue any further 
with this operatnc procedure except to bold the wound open 
with iodoform gauze and observe fhe progress of this patient 
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from da) to da) If I noticed that her temperature continues 
to approach normal and her pulse decreases along r\ith a drop 
m her leukoc) te count, I will continue to follow a conser\ative 
plan by daily dressing of the wound and supportive treatment in 
the form of high carboh)dratc diet, fresh air, sunlight and a 



tonic I will have further array studies made watching the 
progress of the disease m the bone and be guided by her tem 
psrature, pulse, and white blood cells as to any further operative 
procedure This osteom) elitic process will gradually ]ocalJ2e 
Itself and produce a sequestrum which can be removed without 
too much destruction to health) bone 
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It requires eight to fer» neeLs for nature to produce a se- 
questrum Shall I then remow the sequestrum’ I mil be guided 
by the extent of new bone formation ^and wait until the j-ray 
shows a good supportive structure of new bone. This period of 
time may be four months or it may be sit or eight months Al- 
ways remember that it is as important to retain the configura- 
tion and growth of the leg as it is to remos e the diseased process 
WTiat will I do if the sequestrum forms, but the in\olucruro is 
not produced? I will transplant (he fibula with its upper epiph- 
ysial line to the tibia and it will hypertroph}' sufficiently to bear 
the weight required of it. 

Some time ago it was the custom to open the entire length of 
the medullary canal, curet (he canty, and drain However, it 
has been found that these patients continue with persisting sinu«es 
for a long period of time and require secondary operations The 
period of disability and discharging sinuses can be reduced by 
allow ing nature to produce its own sequestrum w hieh can easily 
be removed The treatment therefore will be directed to accom- 
plish good drainage and to institute (hat drainage in such a 
manner that the best end-result will be obtained in the shortest 
space of time 

The tibia develops from an upper and lower epiph>‘sial line, 
the lower one being the more active That portion of the diaph> - 
sis which is associated with the epiphyseal line i> known as the 
metaphysis Between the metaphysis and the epiphysis is a 
cartilaginous plate in which (here are numerous rapidly dividing 
cells which are productive of new bone formation This car- 
tilage should be protected m this operation in order to prevent 
any hindrance with the growth of bone and the incision should 
be directed wath the utmost care to prevent any involvement of 
the ankle joint The blood supph of the tibia enters the bone 
at an angle about its center through the nutrient artery which 
divides into a superior and Inferior branch supplying all of the 
medullary canal Numerous smaU subdivisions of these mam 
branches perforate the corcex and traverse the bone through the 
haversian canals The bone also receives a blood supply from 
perforating branches of the penosteum This blood supply 
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finaEy terminates at the metaphysis in wide capillarv loops 
^ These mde capillary loops produce a decrease in the blood cur 
rent and a generous blood supply is furnished to this portion of 
the bone Due to the clumping of the staphylococcus and its 
intermittent invasion of the blood stream this portion of bone 
offers a \erj good medium for the development of the infection, 


11 '^ 


that most of these fulminating cases of suppurativ e osteo 
“)elitisv\ill be found m young growing patients In conclusion, 
regard to this case I want to emphasize the importance of 
*^^refully studying rhe esse for foa o! infecUor) ivjjjch niU ar 
'^unt for the production of the disease Careful blood studies 
^nould be made during the penod of convalescence to determine 
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if any intermittent invasions of the blood stream are taling 
place from the tibia in conjunction with the original focus. All 
foci of infection should be removed, the general ph^’sical condi- 
tion of the patient should be kept as high as possible, and when 
a sequestrum has formed with good evidence of new bone for- 
mation appearing, the sequestrum should be removed. 

The care of this case will continue over a long period of time 
and will be watched for anj* further development of osteomve- 
litis in other portions of the body. 

Progress Notes. — The temperature returned to normal m 
eight days and white blood count was 10,000. Repeated Wood 
cultures were negative The Wassennann reaction was nega- 
tiv’e. The tonsils were diseased and were removed r-Ray ev 
amination of the teeth revealed an abscessed root which was 
e.ttracted. Bactcriologicalexaminationof the pus revealed staph- 
ylococcus Three w eeks after operation a piece of necrotic boat 
was removed A plaster cast was applied to the leg and an *-Tay 
picture taken through this cast which >ou will note in Fig 6CS, 
shows the diseased process localizing to the lower half of the 
tibia, One month after admission the patient was discharged 
from the hospital and advised to return in three or four weeks 
for further a-ray studies and the application of a new cast 
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From the Subcical Services or Dr F L EuAs-fiN 
Hospital or the UMstssm or Pfkvsslvanix 
AND PinLADELPllIA GENER-SL HOSPITAL 


EXPERIENCES WITH THE USE OF SPLANCHNIC AND 

SPINAL ANESTHESU FOR UPPER ABDOMINAL 

OPERATIONS A STUDY OF ISO CASES 

This re\ie\v represents our experience m an effort to avoid 
the use of general anesthesia in the sutger> of the upper ab 
dornmal diseases In this group fall some of the most difiicuU 
tsses met by the abdominal surgeon The patients are often 
poor operativ e risks due to long standing biliary disease often 
^th jaundice or obesitj or to cmaaation and anemia caused 
t’y gastric cancer or complicated peptic ulcers The operations 
to be performed may require the utmost m technical skill and 
are often of long duration 

A consideration of these facts makes the selection of an anes 
thesia of considerable importance It should be one \\h ch gives 
sufficient relaxation to allov% adequate exposure and at the same 
tune It should reduce to a minimum postoperative shock and 
other anesthetic complications As a rule gas (nitrous oxide and 
°*>gcn) anesthetic is adequate onl> for the simpler upper ab 
dominal operations It has proved especiall> unsatisfactor> in 
^he short fat thick necked tjjie of patient in which group falls 
a majority of the cases of gallbladder disease Ether or gas and 
ether gives suffcient relaxation but its use for the duration of a 
long operation predisposes to the development of postoperitive 
shock nausea vomiting abdominal discomfort and respiratory 
Complications In a control senes of 7a upper abdominal op 
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erations in uhich a majority of the patients were relatively good 
operative risks, there were 10 postoperative deaths S« pa- 
tients, 8 per cent, developed pulmonary complications, of whom 
2 died of pneumonia Convalescence was often marred by dis- 
tention, vomiting, and “^s pains ” 

Ethylene of all the inhalation anesthetics seems to give fair 
relaxation with a minimum of shock, but its explosive dangers 
have prompted many surgeons to discontinue its use 

Attention in recent years has been directed to the use of 
injection anesthesia, cither nerve and field block, or spinal 
block in poor risk patients By these methods upper abdominal 
anesthesia may be produced and at the same time a minimum 
burden is placed upon the vita! functions of the body There is 
a marked absence of postoperative shock The present study is 
one in which two kinds of injection anesthesia were employed, 
postenor splanchnic combined with local field block and sub- 
arachnoid block W’e wish to desenbe our expenence with them 
as found in 75 cases of each type, pointing out their advantages 
and disadvantages 

SPLANCHNIC ANESTHESIA 

Anatomical Consideratioas. — Kappis and Neumann dem- 
onstrated that the sensory nerve supply of the abdominal or- 
gans was vna the splanchnic nerves The greater splanchnic 
arises from the sixth, seventh, eighth, and ninth and sometimes 
the fifth and tenth dorsal roots The lesser arises from the lower 
three thoracic roots They lie close together on the lateral sur- 
face of the thoraac vertebrae and reach the abdomen, the for- 
mer by passing between the diaphragmatic crura, the latter by 
piercing the diaphragm In the abdomen they are found lyng 
on the psoas muscle just lateral to the znidlme behind the 
peritoneum The fibers from each side join to form the semi- 
lunar ganglion, the large ^-mpathetic plexus surrounding the 
aorta at the region of the celiac axis From this ganglion fibers 
pass to form minor ganglia which supply the mesentery, the 
greater and lesser omentum, the hilus of the kidney, the liver, 
and biharj" system, and the great vessels The organs of the 
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lo\\er abdomen and pelns recsi\e a separate sensory nerve supply 
from the lumbar cord 

Technic of Splanchnic Block — ^The method by which anes 
theiia of the upper abdomen may be induced by splanchnic 
block has been discussed by Fischer * Labat * Eliason and Fer 
guson * and many others and will therefore be onh briefly de 
^cnbed The posterior injection suggested by K-appis was used 
m all cases ith the patient lying on the side a needle about 
10 cm long IS introduced through a hypodermic wheal 7 cm 



606 — Posterior spldtichn C anesthesia Method of nsertion ol 
"^56 e at first toward the body of the >ertel ra and then tangent to it nto the 
tetroper toneal space 

from the spinous processes and opposite the upper portion of 
1 0 spine of the first lumbar vertebra Anesthetizing with \ 
P^r cent novocaine solution the needle is advanced at an angle 
'^0 to 40 degrees with the sagittal plane for 6 to 8 cm until 
f e lateral w all of the body of the first lumbar vertebra is reached 
1 withdrawing and changing the direction slightly forward 
® iieedle can be made to pass tangent to the \ ertebral body 
f ‘5 then inserted 1 to 2 cm forward through the psoas muscle 
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until its tip lies in the retroperitoneal space Xo^ocaine solu- 
tion must be injected as the needle is advanced because by this 
means mov-able tissues such as blood vessels are pushed out of 
the way and the peritoneum is pushed forward in front of the 
needle (Fig. 606) Fifty to 60 cc. of | per cent novocaine con- 
taining adrenalin 10 minims to the ounce, are injected into 
the retroperitoneal area and the procedure is repeated on the 
other side. The patient is then draped and a block anesthesia 
of the upper abdominal wall is given, using | per cent novocaine 
The operation may be started as soon as the injection is com- 
pleted and the anesthesia lasts from one to two hours 


\VESTUESI\ ReSVETS IN 7$ CASES OF SflANCilMC BUJCE 
Toltl $<K«n>- lAcntn- Itieom- 

Typn o( openlioa lol plctc 

Gastric operations 22 10 ID 2 

Gastric operation and appendecto- 
my 4 1 J 0 

Exploratory laparotomy 10 8 I 0 

Operations on gallbladder 22 17 I 1 

Operation on gallbladder and ap- 
pendectomy 6 2 11 

Operation on bile ducts 11 6 0 ^ 


Technical Difficulties — .\s the needle is passed toward the 
retroperitoneal area, blood vessels are sometimes entered It is 
important, therefore, that no novxicaine be injected wiihout 
withdrawing the plunger of the syringe If blood appears in the 
synnge, the direction of the needle is altered slightly .-^s et- 
perience is gamed in the method, a certain clastic resistance is 
noted when the needle meets a vessel and if this warning is 
heeded, the larger vessels can easily be av oided \Ve ha\ e ne\ er 
noted any untoward results from puncture of a blood vessel 
During long operations the anesthesia of the abdominal wall 
may wear oS, necessitating its renewal before closure of the ab- 
domen This is usually easily accomplished by the use of a 
small amount of novocaine solution At times the anesthesia 
of intra-abdominal structures is incomplete, so that pain or 
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retching may occur when pulling downward on the stomach 
or in manipulations in the region of the common duct These 
ho areas invohe the gastrohepahc omentum anesthesia of 
which ma> be completed by the injection of 10 to H cc of no\ o 
came solution between its peritoneal layers Occasionally the 
appendL’c may be removed without additional anesthesia but 
usually an injection is made into the meso appendix before ap 
pemlectomj is performed 


TABLE 2 


OpEKATH}^S pESrORlIED \J\DEP SPtAVCHMC AnESIHESIC 
Number si 


Poster or gastrojejunostomy 

Poster or gastrojejunostomy and oserscM ng of ulcer 

Exe 8ion of ulcer pyloroplasty 

t'astr c resc t on poly a anastomosis 

Wedge resection gastre ulcer 

Anter or gastrojejunostomy jejunojejunostoinv 

Gaitrotomy 

Exploratory laparotomy 
Cholecystectomy 
Choi eystostomv 

Choleeystostony choledochostomv 
Cholecystectomy choledocbostomy 
Choletlochostomy 
Cholcdochoduodenostomy 



In 60 cases 80 per cent of the senes the operation was per 
formed without the use of mhal ihon anesthesia although the 
anesthesia was completed by intra abdominal injection in about 
one fourth of these cases In 15 20 per cent of the senes the 
operation could not be funded without gas or gas ether anes 
thesa The failure m 5 cases should ha%e been avoided by a 
fjstter selection of patients Highly nerxous individuals who 
apprehensive about their operations generally do poorly with 
splanchnic anesthesia even though they experience no pain 
lo 3 patients general anesthesia was administered before the 
operation w as begun The failures in this group we have classed 
incompatible In 10 cases 13 3 per cent of this series the 
splanchnic injection failed to gi\e anesthesia In 6 of these 
oases there were technical errors which were known to be the 
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Cause of the failure. Four cases were unsuccessful due to wide- 
spread peritoneal adhesions. All of these patients had been op- 
erated upon prc\iously and a general anesthetic was gi\en be- 
cause complete anesthesia is difficult to obtain in these ases by 
splanchnic block. 

The group of operations listed in Table 2 giies some idea as 
to the type of nxirk which can be performed under splanchnic 
block. Thirty-seven of these patients were ertremely poor op- 
erative risks, due to gastric malignancy, biHar}' tract disease, or 
ulcer complicated by pyloric obstruction In the group, there 
w ere 9 postoperatn e deaths 

Case I —Male, age sc\enty-scsen years, «jth marked dehydration, loss 
of Heisht, and a large epigastric num EiptorsCory- laparoComyand biap*! 
Death on the seventh postoperative day of brorjchopncumonia. Kecrofwv 
showrd large hypernephroma of right adrenal. »ith extensive involvement el 
the liver 

Case tt— Male, age seventy -threo years. »ith complete pylone obstruc- 
lion due to longstanding ulcer Death (from pulmonarv embolism) four 
day I alter poflerK'r giitrotciuno^omy 

Case In.— Male, age sixty five years, emaciated, pyloric obsiniction due 

to ga«iric carcinoma Died t«eh"e days after anterior gastrojejunostomv snd 

Kjunojejunostomy folio* ing rupture of his wound 

Case IV. — Female, age seventy-four years, with pyloric obstruction due 
to gastric carcinoma Died twenty-four days alter resection of growth and 
PoKa operation Necropsy showed no mlra-abdontinal cause for death 
Lungs were clear Death probably due to cardiac degeneration 

Case V. — hcmale, age fifty-five years, with jaundice of one week's dura- 
tion Cvploratory laparotomy showed carcinoma of the pancreas and ex- 
tensive hepatic metastasis Death on the fifth day after operation o! cardiac 
failure 

Case VI. — Female, age forty years, with jaundice of five weeks' duration, 
temperature of 102 F , diagnosed acute biliary obstruction Operation 
showed no cholelithiasis cholecystoslomy. Bile removed at operation 
showed pure culture of hemolylic streptococcus Death three days after 
operation Necropsy diagnosis acute hepatitis 

Case Vn. — Male, age sixty-five years, with jaundice of four weels 
duration, and chronit. alcoholism Cholecjstostomv and choledochovtomy. 
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« th removal of gallstones Death on seventh postoperative dav of he; at c 
nscffinency 


Case Vin — Female age sxty four jears with jaund ce of four weeKs 
durat on Choledochostomy peifonned with removal of common du t 
Slone Uh te bile m common duct D edon n neteenth day after operat on 
of delajed liver shock 


Case IX. — Female age thirty nine w th jaundce of four weeks d ra 
ton Cholec>stectomy and choledocho^tomy white bile found D ed on 
sv h postoperative day of secondary hemorrhage This pat ent is the only 
one of those wh ch d ed where the anesthesia fa led and ether was g ven 

Complications — TaUe Compltcoltons — 'In about 73 per cent 
o( the cases a fall in blood pressure occurs within ten to thirtv 
minutes after splanchnic injection The fall vanes Irotn 20 to 
90 mm of Hg averaging between 40 and 60 nun Because ot 
tins phenomenon sphj gmomanometer readings are made at 
h'e-minute intervals by the anesthetist before and during the 
operation The depresvion of Wood pressure at first caused con 
sderable anxiety but further experience showed that there 
need be no cause for worry The patients were treated by lower 
mg the head of the table and the hypodermic administration of 
caffeine sodiobenzoate 3 grains adrenabn 5 minims or ephe 
dnne sulphate 50 to 100 mg In no case was it necessary to 
give an intravenous infusion while the patient was on the op 
crating table In nearly all cases the blood pressure had re 
turned to the normal level by the time the operation was com 
pleted 

In comparing the blood pressure and puhe charts of these 
patients it was noted that even with the fall in blood pressure 
commonly found the pulse showed no increase in rate in at 
least 70 per cent of the cases and in about one half of these there 
^as an actual fall in pulse rate (Fig 607) 

Poslopcraliie Complicaliom — There were i patients m the 
'Cl uho developed pulmonary oimplications 1 died of broncho 
Pneiunonu and another of pulmonary embolism (vide supra) 
a third developed a mild brondntis an incidence of 4 per 
cent 
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patients had a rupture of thar -wounds closed under local and 
splanchnic block. 

Abdominal complications \omiting, distention, abdominal 
cramps, etc occurred very infrequently and the convalescence 
was stnkmglj une\ enlful in most cases 

Advantages — Splanchnic block offers a method of anesthesia 
for use in upper abdominal surgery which produces a minimum 
of shock and a con\alescence which is relatively free from com 
plications It is of especial value for operation upon patients 
who ate regarded as poor surgical nsks 

Disadvantages — Two posterior injections and an anterior 
abdominal block must be given a time consuming procedure 
for the surgeon and somewhat of a nervous strain for the patient 
The anesthesia is not alwa>s complete and m 20 per cent of our 
cases inhalation anesthesia had to be given It cannot be easilj 
used m the highlj nervous patient nor in the patient on whom 
a previous operation has been performed Postoperative ad 
hesions are not well anesthetized b) splanchnic block Asso 
ciated with splanchnic injection there is a fall of blood pressure 
in about three fourths of the cases 

SPINAL ANESTHESU 

Introductory Comments — The commonly accepted field of 
usefulness for subarachnoid block or so called “spinal anes 
thesia has been in operations on the lower abdomen or er 
tremities It may well be extended however, to the upper 
abdomen Here it provides an incomparable relaxation of the 
abdominal wall providing an caseof exposure unobtainable with 
an> other form of anesthesia Added to this are the advantages 
ol minimized shock in seriouslj ill patients and an immediate 

postoperative convalescence free from the nausea retching and 

distention attemlant upon an inhalation anesthesia Such are 
tlu ittractions spinal anesthesia offers to the surgeon for his 
.bitnwU upper abdominal work On the other hand itsinherent 
sh rt comings appear at first glance to restrict its usage m this 
nil 1 here is a ixipular mistrust of high lev eU of anesthesia 
1 ibc well recognized time limitation Both of these ma> 
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tion of the dosage of anesthetic agent For upper abdominal 
work 3 to 4 cc of spinocaine (representing 300 to 400 mg of 
no%ocaine) or 200 mg of ncocaine are required There has 
been no noticeable difference in the results obtained with the 
tno preparations and their choice has been one of indiMdual 
preference 

Punctures are preferably made in the second or third lumbar 
interspace with the patient in the lateral decubitus position In 
traduction of a needle abo\e this level is fraught with danger of 
injury to the spinal cord Occasionally in patients with hyper 
trophic spondylitis or spinal curvatures it may be impossible to 
perform lumbar puncture with the patient lying down In such 
instances the use of a sitting posture makes the procedure easier 
but at the same time undoubtedly increases the risk of a respira 
tor) catastrophe Ephednne (50 mg ) is routinely given with 
the novocaine used to anesthetize the skin for lumbar puncture 
For the puncture a needle of small gauge (No 21) with a short 
bevel is best as u leaves the smallest opening in the membranes 
It is of the utmost importance that the entire aperture at the 
end of the needle lies wiihm the subarachnoid space as the m 
jection IS made Otherwise part of the solution may be injected 
between or outside the membranes and poor results are inevit 
able This point cannot be too strongly emphasized in connec 
tion with the induction of a satisfactory anesthesia of the upper 
abdomen For pelvic work a careless injection may prove sue 
cessful but the utmost pains must be taken to secure a perfect 
injection for the type of cases under consideration The position 
of the needle is correct if the pressure of the cerebrospinal fluid 
Itself Or very slight suction upon the piston will permit aspira 
tion of fluid into the syringe \t tunes only a slight advance or 
Withdrawal of the needle or even its rotation m stlu may serve 
to provide the desired flow In cases of doubt as to the position 
of the needle a puncture at another level may be done Im 
mediately after injection the head of the table is tilted downward 
at an angle of about 20 degrees with the horizontal 

Anesthesia Results Majorupperabdommalsurgery requires 
the maintenanctof anesthesia to the sivth dorsal segment for from 
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largely te overcome by experience in the use of the method A 
study of our cases shows that most of the failures were ours and 
not those of the method itself. We feel that the ad\-antages far 
outweigh the disad\antages 

Our material for rei-iew consists of ses-enty-fi\e consecuthe 
operations through a supra-umbihcal incision in which anes- 
thesia of the entire j>eritoneal cavity was required Explora- 
tions or other operations done through an incision m the ab- 
dominal w all below the umbilicus have been excluded Although 
in many of these latter cases, anesthesia may have been sufficient 
for gastric or gallbladder work, we have not definite proof of it 
The various tj^ies of procedures performed are classified in the 
table. 

TABLE 3 

Types of prccedure 

Op«rations on the ttomach and duodenum ^6 

Operations on the g:allbladder and ducts 

Exploratory laparotomies, including Ijsis of adhesions 12 

Splenectomy 1 

Resection of transverse colon 1 

Drainage of subhepaCK abscess 1 

Relief of huge strangulated incisional hernia _1 

75 

Techme. — Five different surgeons have made the injections 
There has been therefore a relatively large factor of inexperience 
and minor variations in technic Two drug preparations have 
been used Neocaine {Anglo-French Drug Company) and spino- 
caine (Pitkm-Metz) Neocaine is novocaine in ciyslallme form 
The crystals are dissolved directly m spinal fluid which is then 
reinjected The level of anesthesia is gauged by the amount 
of fluid used to dilute the dissolved drug and by the force 
used in the injection Spinocaine is 10 per cent novocaine m 
an alcohohe aqueous solution together with minute amounts 
of gliadin and strj'chnia It is of lower specific gravity than 
spinal fluid Accordingly its level may theoretically at least 
be influenced by alterations in axis of the patient’s body m 
addition to the control of the factors noted for neocaine The 
duration of the anesthesia penod m any case is largely a func- 
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full time required In 9 of these 13 cases there was satisfactory 
anesthesia for an hour or more and augmentation was required 
only for closure In most instances of this sort relaxation can 
not be secured by nitrous oxide The diminished vital capacity 
inadent to restncted thoraac expansion under spinal anesthesia 
prevents a proper saturation of alveolar air for full anestheti/a 
tion Ether must be resorted to 

In another group of partial successes we feel that the anes 
thesu itself fu\6\\ed all reasonable expectations The operation 
was unduly prolonged past an hour and a quarter by the de 
liberations of a stow or inexperienced operator The respon 
sibilitj for failure rests therefore on him rather than upon the 
method 

There is a final group of cases m which the result was marred 
by the patient s incompatibibty Pain impulses were satis 
factonly blocked but other unpulses were interpreted as pain 
fill These patients complained of a sense of suffocation of op 
pression of unpendmg death or became restless under the im 
posed restraint of their position Gas analgesia was accordingly 
required to complete the operation In an effort to eliminate 
this group of patients who ate temperamentally unsuited to any 
fjpe of conduction block anesthesia we now make it a rule to 
d scuss the anesthesia problem with each patient prior to opera 
tion In anv case where there is an expressed preference for 
being put to sleep or any unusual apprehensions about the 
projected operation general anesthesia is promptly advised 

Mortality — There were five postoperative deaths in this 
group which included many extremely poor operative risks 
hone of the deaths could be attributed to the anesthetic cither 
entirely or m part 

C»se I — Cached c deh> Irated woman of sixty years with caremoma of 
gal bladder Exploratory laparotomy Death on tenth day from a pyloric 
obstruct on tncMtable from metastascs 

Case II — Appnrintfy rol ust male of fifty two years Extens \e non 
tfal gnant gastr c ulcer and chron c calculous cholecystitis Wedge resection 
of stomach and cholecystectomy D ed on third day Autopsy showed no 
ciusc of dcatl wh ch was apparently due to operatise shock 
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an hour to an hour and a half. The requirement of eitent can be 
easily met by proper dilution and diffusion of e^ en a small amount 
of drug. The time duration of anesthesia is then increased at 
will by augmenting the dosage In so doing, howe\er, ^e ap- 
proach the danger zone Only by eTperience does one gain the 
ability to gauge in a given case the degree of dilution and dosage 
of drug adequate for the operation under consideration and at 
the same time compatible with safety. Our inclination through- 
out this series of cases has been to be over-cautious Often we 
ha' e been forced on this account to resort to inhalation anesthesia 
to complete the closure These cases should not be regarded as 
failures of the anesthesia Furthermore, as eTperience increases 
they shall become more infrequent Moreor er, the toxic effect 
of the small amount of ether necessary for closure of the abdo 
men is not comparable to that in which ether is used throughout 
An analj-sis of results shows that in 46 cases, or 64 per cent, 
spinal anesthesia was entirely sat>sfactor>' and no augmentation 
was required. The average time consumed for these operations 
was sixt>-se\en minutes The actual duration of anesthesia was 
of course longer in ei-er>* case. The longest operative procedure 
carried on under spinal alone wasone hour and forty-five minutes 
The results are shown m Table 3 


Entircl) successful 
Partiall) successful 

Fault of anesthetic 
Fault of operator 
Fault of patient 
Failure 


T.4BLE i 


it (M per cent) 
22 {29 " ) 


7 ( 9 per cent) 
73 


This tabulation requires further explanation Partial suc- 
cesses are those cases m which anesthesia was high enough to 
permit of performance of a portion of the operation, but not 
prolonged enough to allow of its completion The explanation 
was found in most instances m technical errors Either too small 
a dosage was chosen or an adequate dosage was not injected in 
such a manner as to give the proper lex-el of anesthesia for the 
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1 e%e these “sensations so distressing to the patient and sometimes 
annoying to the operator 

In 2 cases we ha%e encountered severe respiraforj difficulties 
In the first case a cholecystectom} was done on a j'oung ap 
parentlj robust man The blood pressure fell sleadilj through 
out the operation although there was no hemorrhage The opera 
tion was concluded in an hour at which time the blood pressure 
was "0/48 and the pulse was 90 Ten minutes later the patient 
having been left on the operating tabfe there was a sudden col 
lapse with cyanosis and cessation of respiration The pulse was 
60 and of fair qu3lit> although the blood pressure could not be 
obtained Adrenalin was administered Artifiaal respiration 
and intravenous saline were started After ten minutes periodic 
breathing began later bewming norma! m type Tbis type of 
collapse although obnously primarily respiratory m nature is 
extraordinary jn that it occurred so Jong after the induction of 
the anesthesia The second instance is more typical of the usual 
respiratory embarrassments reported Anesthesia was induced 
the patient m a sitting posture owing to difficulties with the 
lumbar puncture There was instantaneous suspension of res 
P ration Artifiaal respiration and inhalations of carbon dioxide 
vere g\en After four minutes normal respirations returned 
and there was no further trouble This appears as a clear cut 
ease of permeation of the anesthetic drug into a high level of the 
sp nal canal with resultant respmtory paralysis It also illus 
trates the dangers of the sitting posture for injection 

(6) Poslopcrali e— 'Headache is the only postoperative com 
plication with which we have had experience It occurred once 
in this group Beginning on the day after operation it appeared 
vihenever the head was elevated and was absent while the pa 
tient was flat Medication had slight influence upon it but it 
dsappeared spontaneously after four days Urinary retention 
gauged by the need for catheterization has had about the same 
incidence as with a simdar poup of cases operated upon under 
general anesthesia Our records do not give any accurate index 
of the exact amount of postoperative nausea vomiting and dis 
fontion experienced \\ e hav e a firm conv iction how ev er that 
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Case nL— Splcnomegatw, age fifty jcara, prolable Banti's disease, smti 
associated hepatic cirrhosis Splenectomy. Death followed massii-e hemor- 
rhage into howel on eighth daj, 

Case IV.— Feeble female of seaentj sears Duodinal ulcer Castro- 
jejunostomj. Death on fifth day from probable pulmonar> embo!i«m. 
(Clinical diagnosis ) 

Case V.— Inoperable carcinoma of stomach in man of sixt}-six >cars 
r)Ioric obstruction. Posterior gastrojejunostomy, Deieloped bilateral 
parotitis and suppuration in wound Became suddenly hemiplegic and 
died on fifteenth day. Autopsy showed extensive metastases 

Complications. — (a) TaUe — There are two common oc- 
currences during the course of the anesthesia. The operator may 
be alarmed by a fall In blood pressure of from 10 to 100 mm 
The patient on his side may be annoyed by a sense of sufloa- 
tion and nausea. These two phenomena may not occur coln- 
cidenlJy The underlying physloJogic mechanism 0 / the /all in 
blood pressure is not understood We are at present engaged 
in experimental studies which indicate that the usual etplana- 
tion of a \asodilator effect from splanchnic nen-e paraljsis is 
inadequate Contrary to the logical expectation there is no 
compensatory acceleration of the pulse rate coincident with the 
fall in blood pressure in 40 per cent of the cases In our e-xperi- 
cnce stimulants such as adrenalin, ephedrine, pitressin and 
vasopressin have slight influence on this blood pressure level 
once the fall has occurred Intravenous infusion of saline or 
glucose can be dependeti upon to elevate the pressure, however, 
and w e have felt called upon to use it on three occasions. At 
the present lime we are not concerned about the level of the 
blood pressure provided the {fltient’s amdition remams other- 
wise satisfactory There is always a return to a normal level as 
the anesthesia wears off 

The nausea and suffocation are doubtless due to the marked 
restriction in thoracic respiratory’ mo\ ements Intercostal 
ermervation being blocked, respiration is carried on largely by 
the diaphragm through the phrenic nerve which anses from the 
third to the fifth cervical segments Inhalations of carbon di- 
oxide by increasing the amjffitude of tespiraiion, serve to re- 
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these patients pass through a far less uncomfortable immediate 
postoperative period than do those who have had inhalation 
anesthesia Fluids may be given by mouth earlier because of 
the absence of postanesthesia nausea There is less trauma to 
the \iscera during operation because relaxation is so complete 
Accordingly the postoperative gas pains and distention are 
greatly diminished In our senes there were only two instances 
of postoperative pulmonary complication — an acute bronchitis 
and. a lobar atelectasis Both recovered This is an incidence 
of 2 7 Per cent in a selected group of cases m which the ordinary 
madence of pulmonary complication is known to be v ery high 
Advantages and Disadvantages — The incomparable relaxa 
tion of the abdominal wall provided by spinal makes it pre 
eminent for operations upon perforated ulcers and for thorough 
explorations of the abdomen There is no tone effect on the or 
ganisms as a whole There is a blocking of pain impulses during 
the operation fulfilling (he requirements of Cnlc for the avoid 
ance of shock The calm of the postoperative period has been 
commented upon These are considerable advantages over the 
old type of deep prolonged ether narcosis 

On the other hand there is the element of unreliability I his 
Vi ill become minimal as the experience of the anesihetizcr in 
Creases The brief duration of the anesthesia must also be con 
sidered as a disadvantage particularly since the failure of 
anesthesia generally calls for ether to permit of closure of the ab 
domen Nevertheless (he toxic effect of the small amount ( uen 
for this purpose is only a fraction of that occurring when gas and 
ether are given from the outset The traditional dread of a 
respiratory catastrophe still persists We believe however that 
^ith the passage of lime and the accumulation of more and more 
reports of safe spinal anesthesias this bugaboo will recede into 
the background W e do not employ spinal m the group of m 
Compatible patients described above or m those who are orthop 
neic or whose systolic blood pressure is below 100 However 
«'e are firmly conv meed that there is a great field for this type of 
anesthesia in upper abdominal su^ery 
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ANESTHESM ANP SLOOP PRESSURE RECORD 



Fig 608 — pulse and blood pressure cunefroin case operated iinderrpinal 
anesthesia. Note fall m blood {Messure accompanied by sJoinng of pulse 
Also note the failure of stimulanta to raise pressure and immediate response to 
intravenous infusion 
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SUMMARY AND CONCLUSIONS 

We ha\e re\iewed a group of operations upwn the upper ab- 
domen, performed with the aid of splanchnic and spinal anes- 
thesia, 75 cases of each The advantages and disadvantages of 
the tw 0 methods ha\-e been discussed. They possess in common 
certain advantages over the inhalation group, chief among wbch 
are minimiaing of the toxic effects and operative shock, together 
with a diminution in postoperatise discomforts and complia- 
lions On the other hand, they imolve a certain element of risk 
inherent to all anesthetic agents There will always be a certain 
small proportion of cases in w'hicb anesthesia is not obtained 
The period of anesthesia is strictly limited and there is an ac- 
companying sharp fall in blood pressure which must be taken 
into consideration, finally, these forms of anesthesia are not 
suitable for use in a considerable group of highly ne^^ous ap- 
prehensive patients 

Spina! anesthesia presents a few distinct advantages over 
splanchnic The latter requires a complicated, somewhat deli- 
cate technic of induction, involving three needle punctures which 
may be annojing to nervous patients Spinal anesthesia is 
simple and almost painless Splanchnic is unsuitable in cases 
with intraperitoneal adhesions Spinal provides a degree of re- 
laxation and facihty of exposure which is not paralleled by any 
other anesthesia 

This study has been presented with the hope that the ex- 
perience we have gained therefrom may be of some benefit to 
others as it has to us m making easier and safer that difficult 
field of surgery, the upper abdomen 
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Feh IW Bccvor s sign in circumscribed arach 


'^rtenal aneungm multiple sponta tlirec stage operation Feb 1 

ntous Feb 77 hernia Aug 869 879 

Alter osdcroaii TTicrcur> injections in iu.ek obstruction Ju»e 527 
extremtesm Feb 159 (ollings operation Jtne 52S 

Arteroxenous aneur>sni ot brain ctiolon June 524 

epilepsy due to Oel 1141 gonorrhea as cause June 524 

report of Cushing and BmIcx traumatic rupture of uith compli 
Oct \148 eating fractures OA 995 

ofDandv Oel 114" Block AnestI esta 

fistula Aug 811 Blood pressure effect of stim ilation 

between femoral artery an<l xein of cardiac depressor nerxe 

from gunshot wound Dei on Feb 122 

. 1279 of cerxical sympathetic nene 

Artentis ulceratne compficalmc iit on Feh 120 

cerat\een1 , I Fnt f - r.i. 1 ^ 


Ultra articular Aug 826 
subastragalar in fractures of os 
ealcis Dec 1480 
Ascites mucous Feb 61 
Astragalus neck fracture of June 

JjJ I 

Awleetasis obstructive June 628 
Auriculotemporal nene avulsion of 
'“■^t^rsistcnt parotid hstulae Orl 

AMtaminosisas cause of chronic «inu 
Sts June 663 

Avulsion of auriculotemporal ncr\i 
tor persistent parotid iistuhe 
Oct 1055 

o' s alp Complete skin grafl ng for 
, 719 

'X larv artery ancurxsm of with 
aiul I ing of fingers an I Ibipuxtrcn » 
‘■ontracture Aug 7H 


Bone carcinoma of metastatic path 
ologic fractures in Dec 1343 
chondroma of pathologic fractures 
due to Dec 1340 
cysts pathologic fractures due to 
Dec 1339 

endothelioma of p^’bu'uB'^ 
tureducto Dei 1348 
I fragility due to chemical irritation 
I in indu-.tr\ Pec 1374 

to general disease Dec 1161 
. to hereditary d sease Dec 

I 1370 

to infections Dec 1351 
to locallesions Dec 1339 
giant cell sarcoma of pathologic 
fracture m June 5<0 
grafting for delayed union following 
I ostcotonix and use of 1 ane 
phtt Feb 56 

key in open treatment of fractures 
ilMg 941; 
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AgTanuloc>ncpsj9, *) mpiomatoIcKn. 

Apnl.m ’ 

tTEalmwil. medical and surcicat. 
April. «2 

typhoid lexer and. di0errntiatioii. 
April. 421 

Vincent’s angina and, differentia- 
tion, April. 422 

Air eniboIisTn, cerebral, during inin- 
pleural operations. Dec, 1256 
toremary, during intrapleural op- 
eration, Dec , 1265 
Alhartan's glands, Jum, 524 
Alcohol infections in prolapse of rec- 
tum. Dec . 1497 

Aleohia, agranuloc)-tosis and, slif- 
ferenhation, April, 411 
Alexander's operation in pulmonjiy 
tuberculosis, Jane, .V30 
Alkaline treatment of duodenal fistula. 
April, 261 

■Allergv as cause of ehionic amu'itis. 
June, 663 

Alveolar caremoma of kidney, Oel . 
U5l 

Amniotic hernia, .lag , 80S 
Amputation of breast, radical, tn 
carcinoma, April. 204 
Anal fistula, Dec . 1501 
prolapse, Dec , 1496 
sphincterismus chronic, as cause of 
constipation, Dec . t3(9 
Anastomosis, mtestinil. Kerf’s. Dec . 
U99-14QI 

Anchored tube method of repairing 
hepatic duct, April, 337 
Anemia, pernicious, priman. splenec- 
tomy 111. Dee . 1377 
secondary, associated uitb carcin- 
oma of small intestine, feb. 
26 

splinic, splenectomy in, effects and . 
results, June. 333 
ulth yellowish-tironn nodules in 
spken, splenectomy lo Jane 
4?r 

von Jaksch’s spicneclomv lo, cf 
lefts and results, June, -lAb 
Anesthesia. Aug , 943 
ethi tene and ovygiii Oct. 1042 
induclion, sodium aimial a» Oti 
97 J 

spinal, Iwf , 9+3, Dec . 1511, 1519 i 
ephedrine contra indirated in. 
June, 6?4 

for upper al'dnminal operatsom.. 
Dec , ISU, 1519 

for vaginal hv'Cerectomv June 


, Anesthesia spinal, Labat technic, es- 
sential elements of, June. 6*0 
methods of induang, June, 6'S 
trend of. June, 671 
Trendelenburg position for, June. 
673 

splanchnic, for upper abdominal op- 
eraCtons, i>rr , ISIl 1312 
subarachnoid, June, 671, Dec . 1519 
.Anesthetic for thyroidectomy. 0>l, 

tost 

Aneuosm. attenil, multiple sponta- 
neous, Feb . 77 

artenovenouf, of brain, epilepsy 
due to. f>r/ , 1141 
report of Cushing and Bailei, 
Of/, 1148 

of Dandy, Del, 1147 
of abdominal aorta, ruptured, uith 
left rctrorena) hematoma, tVl, 
1231 

of aiulbry arten mth clubbing of 
fingers and Dnpuytren's ton- 
tracturc Aug , 733 
of braehial artery, rtfoneirucuve 
endo-aneurysmorrhaphytor, 4si 

of bultock. Aug , TfiA 
of sciatic antry simulating sar- 
coma of butiotic, .lag , 763 
subclavisn. Ocl , 973 
Angina agtanulocytotica, 407 
tnonocv'tic, agranulocytosis and, 
diffecentiation. April, 422 
Vincent'*, agranulocytosis and, dif- 
ferentiatitm, <l>rif, 422 
Ankle, matteoti of, irreducible frac- 
ture. tcevted bv open reduction 
and beef-bone sere* s. Feb , 34 
•uliercuhisis of, arthrodesis in. .in; , 

«r 

-Annular {tancreas, June, 484 
Anterior crucial ligament of knee 
loinl. Ifej Groves' reconstruction. 

Jane 577 

Aorta abdominal, ruptured aneurysm 
of, with left retrorenal hematoma. 
Ocl. 1211 

' Appendectomv . abscess formation 
' after due to fecal stone, April, 

191 

hernia follomng, Aug , 872 
Appendicilis, April, 191 
chronic, and salpingitis with nec- 
rosis of ileum, April. 333 
as probable cause of gastro in- 
testinal hemorrhage feb , 10 
diagnoMsof. /unr 467 
fulminating, in children, svtnptotns. 
tprd. 339 
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Carcinoma of rectum Lockhart Muir 
mery operation Dec, 1247 
limphatics of rectum and Dh 
1240 

Ma>o s operation Dec 1247 
Miles operation Dec , 124S 
radium treatment Dec 1247 


C«Mcal spine fractures of nuthoilof 
application of plaster ca'-t in 
Apnl 329 

treitmeiit June 59S 
sympathetic nerve function of in 
arculation Feb 121 
Cervix double with septate vagmi 


1 agei s uisease anu 
ferenliation Apnl 399 
patholoffic frat tures in 
^ ^ 569 Dec 1243 

Cardia d latation of in false 1 
of diaphrajm Xu| , 909 I 

Cardiac depressor nerve function of 
in circulation, Feb 122 
resuscitation Feb 115 
Cardiospasm Au[ 897 
'*>th esophageal sacculation and 
diverticulum Xnj . 901 
Cardiovascular reflexes Feb US 
Carpal scaphoid Kienboch s disease 
o' pathologic fracture m Dec 
1359 

Ca«t plaster method of appiKation 
in fracture of cervical vertebra 
Apnl 329 

Caudaequma bulletwoundsof Aug 

939 

tumors of Apnl 2S1 
Leiostoiny for recurring carcinoma of 
descend ng colon followed b> Mi ' 
'Ulcz operation and enterostomy 

t-eeum carcinoma of with enlarged 
and adherent lymph nodes 
Dec 1397 

with longstanding intussuscep 
tion Dec 1402 

t-erebcllopontile angle tumors of 


Choleevstectomy cessation of biliarv 
functiofl of liver from chronic ob 
structivciaundicefollowing Dec 
1273 

closure of wound with button su 
tures AprU 178 179 
m gallstone disease April 175 
removal of gauie dram after shock 
following Aug 933 
S shaped incision m Apnl 176 
versus cholecvscostomv Aug 885 
Cholecystitis acute nonhcmorrhagic 
pancreatitis complicating Ori 
1033 

chronic with cholelithiasis as prob 
able cause of gastro Intestinal 
hemorrhage Feb 10 
with unusual gallbladder Orl lOOi 
Choleostostomy for gallstones as«o 
ciated with jaundice Aug 886 
versus cholecvstectomv Aiig 885 
CholeliUiiasis acute nonhcmorrhagic 
pancreatitis complicating Oct 
1033 

with unusual gallbladder Oct 1005 
Chondroma of bone pathologic frac 
lures due to Dec 1340 


*'”"'^*229°^^ meningioma of Apnl 
neurofibroma of, APn/ 233 I 

hstula lateral parafhn injection as] 
aid to excision Apnl 351 I 


hemorrhoids Dec 1495 
Clostridium fallax caus ng gangrene 
after fracture Oct 979 
ClosufV I’auchet of colostoiliv ipril 
259 
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pet's disease and, diifemiti 
Aprtl, 300, 4a; 

I’aget’s di-«a»e of. April, 3Vf 
pathologtc Iraciuro due 
Per , i3S6 

osteogenic sarcoma m. 
851 


rlMlf Csi. 

artc^lo^'rI10usa^cur>«m of. epilep>> 
clue to. On . 1141 
report of Cushing and Uailc». 

Ocf, lt4S 

of Panels, Oil. 1 147 
dermoid cj st ol^ Ocl . 1 lltp 
endoiheliom.1 of, Orf . 1171 
gumma of, »ith Ja(l.sonian eon 
sid-ionJ of right arm, Jime, 641 
tumors of, Ocl , 1 J7I 
encephalography Hi, Per,. 1461 
in posterior fossi, traastenlorialj 
approach, Dec , 1427 
sentriruiographs in. Per. 1461 
Breast, carcinoma oi, April, 203 

radical amputation in, Apnl, 
204 

m.assisc fi'perplasia of. «ilh Krul 
enbrrg tumor. Pec . 1271 
radical amputation of, in atimona 
April. 203 

Breathing paradoxical in intraipleural 
operations, Pec . 1268 
Bronchial fistula closure of, Orr lOlI 
Lebsche's method CVr 1024 
Bronchiectasis, iodized oil in treat 
ment .fug. 84J 

ItrOnchobilijrj fistuli fiom iraumi 
(kl. 1109 

Bronchus, nonoisiriuc foreign lioHics 


Brown beijuard sindroiiie Iprii 2'l 


f 626 


en^therm) for, dirg,92S 
reioilts from ar-f3)>. radium, and 
endothermj compared, Ini, 
92$ 

of bone, metastatic, pathnlugie 
/rsoujtsm, .fuisr, 369 Per,j24J 
of breast, April. 201 

I>o»toporati\e x-rn treatment, 

. , ,1,1 

radical amputation in Ipnl.iiM 
of cretim with enlarged and ad; 
herent Junph Dodc-'S, Pec,. 129i 
with longstanding intussuscep- 
tion, Per , 1402 

ofeenix Uteri radium in, immeili- 
aie response. Fe^ . Ilf 
nf eolon Per , 12S9 1J94 

Mikulicz operation for, Dec , IJOi 
of descending colon recumn| cr- 
tostomv, .Mikulicz operation and 
eoierostomi for, dux 709 
of kidncs, aii-eolar, ats pical, Ocl. 
1151 
fes^r j 
.offowi..,. 
large with few simploms, Pit, 
1160 

ofixctum Dec. 1235 1591 1592 
colostoma m, Dec. 1239 
con-tipation and diarrhea in, 
Per , 1236 

Jones operation. Dec , 1246 
Kra-kt 's opeiation, Dec , 1242 
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Diinhea in carcinoma of rectum 
Dk 1236 . . . r 

Dathermy surgical for keloia of 
neck Fth 95 

Dgestive tract in agranulocytoss 

Atttl 407 


I Duodenal ulcer treatment of ’‘here 
I medical treatment has failed 1 h? 


Duodenum fourth portion open 
safety pin in Dtc 12S9 
perforation of Fth 147 ^ 


old traumatic Fth 44 
of peroneal tendons Kelly t opera 
( on for Dtc 14S2 

Dn-erticulosis of esophagus Dtc 1249 
(t olos> Dtt 1258 


dm con Atnl 365 


pleural operations Dtc 1266 
coronary during intrapkural op 
1 eration Dtc 1265 
Emphtsema ohstructive Junt 625 
' traumatic Oci 965 

-j 1 -f. ^liseess in child 
451 

pie stage op 
It 

» mil cations 
1461 1462 
• pntholog c 

1 fractures due to Dec 1340 ^ ^ 


of 


gic 


gie 




P> 

treatment ol medical u surge 
1«* 797 


fug 869 
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Clubbing of fingers in ar>eur><in of 
axillarj arterj-, Aug , 741 
Colitis, ulcer.itue, ulcerative artcntis 
complicating, Apnl, 325 
Colfings’ clectrolome. Junt, S27 


Conical tumor-gumma »ith Jackso- 
niyicons-ulsions m right arm, /««, 

Ciiur»oisier’sla«.Of/, 1005 
Crucial ligament, anterior, of bie* 


Colostomv in carcinoma of rreium. I 
Dte.. 1J39 

I^ucfiet closure, Apn/, ZS9 
Common duct, rcconstructioit of. 

Compression fractures of spinal cord, 
rlii?,7Sl 
of spine, Jung. 593 
treatment, June. 600 
Congenital dcfecta of anterior al> 
doming] «al!, Aug . &05 
tlislocaiion of tup, bilateral, Feb 
52 

reconstruction shelf operation 
for. Fell , 40 

^ pyloric stciiosn, Aprtl, 1S3 


iVl. 1183 
of Uain.Or/,II80 
of complications of. Fii • 

««h tm-ted pedicle. Feh, 151 
«ith \-3gioal fistula, Feb, 15! 
enterogenous, of ileum causing ob- 
struction in infant, Aug, 713 
of urachus, mfretrd. Apni, 509 
recurring, of mouth fioof, Ftb , 94 
sebaceous, hrmatoma mistaken lor, 
Feb. 127 


DscnsoCtSTtns, ar>gro| instillation 
for, pigmentation of skin after, 

nous aneurism of 


rurSMii 01 axiiijiv aiiit>, *iug 


741 

IblkniannV i>icheriic. Feb , 49 
Conus medullans. tumors ol. tprt] 

251 

Con\-ulMOns. Jacksonian of right arm 
caused ll^ cortical tumor gumma, 
June.62\ 

Coril, spinal iice Spinul cera | 


graphv and 'rn- 



..••■■lutt ^in. > .tradural. of left 
parietal region, Oct . 1183 
of hrain Oct . H bO 
ofo>arv, bilateral pregnancy fol- 

lomng enucleation of, June 

47] 

complications, Feb , 151 
»i(h misted pedicle, Feb , 152 
mth saginal fistula, Feb. ISI 


hb , 2H 
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Fisiuli rcctci%aginal and 

\ag:nai operation for on same 
patient June 689 

suprapubic suprapubic. trans\csical 
Operation for, /im«, 683 
«gnaf in dermoid evsts ol 0\ari 
fei ISI 

^esicosigmoidal Feb, 7 
te ico\af[inal and recto\aginaI 
Operation for on saiW patient 
June 689 

foot trench gas bac Hus infection 
foUov. ng lug 79t 
Forceps space June 626 
Forearm periosteal sarcoma of com 
pared siiih lymphangioma of fore 
arm^ug 771 

roioign bodies nonopaque m bron 
onus June e2S 

Fossj posterior tumors of Irans 
tentorial approach m Dec 1427 
1413 1438 

Fractures eompretsion of spinal 
cord /Iwg 781 

lolloped by gangrene caused b> 
Uostridmm fallaT Oct 919 , 

of femur compound uith fracture 
of patella and alcull June 555 
ot gfeater tuberosity of humerus 
with anterior subglenoid dislo 
ttf on June 549 
of hip intracapsular Feb 33 
of humerus supracondylar opera 
li'e repair Apri/ 378 
of malleoli of anUe irrcducilile 
treated by open reduction and 
beef bone icrews Feb 54 
bfmanlible Dec 1411 
arch Wire fi’iation in Dec 1414 
circumferential wirinir in Dec 
1421 

edentulous or almost edentulous 
Dec 1421 

cylet wire fixation in I>n 
1412 

m molar or premolar region with 
long edentulous paste 
nor fragment Dec 1417 
with teeth in posterior 
fragment but no oppos 
■ng teeth m upper jaw 
Dec Wl 

sympliysi, With loss of incisor 
teeth Dec 1424 
through neck of condvle Dec 
1410 

With edentulous upper jaw Dec 
. 1423 

of neck of astragalus June SS3 
o'oscalcis Dec 1477 1478 


Fractures of 05 calcis Harding s closed 
reduction Dec 1481 
recent cases treatment Dec 
1483 

suliastragUoid arthrodesis m 
Dec 1480 

of second cervical xertebra method 
of application of piaster cast in 
Apn! 329 

of spine June 593 Oci 1187 
case reports June 604 
d agnosis June SQa 
disahilitv factor in June 604 
gait in June 596 
mechanical support 10 June 602 
mechanism of June 593 
operative treatment June 603 
physiotherapy m /ri«r 60’ 
tretiment June 598 
of tarsal scaphoid Dee 1417 1485 
open treatment Aui 945 

use of bone key m Auz 943 
pathologic June 565 De' 1335 
conditions predisposing to June 
563 

due to bnne cysts Dec 1339 
to l>one tumor June 570 
to chemical irritation m in 
dusiry Dec 1374 
to chondroma or enchondronta 
Dec 1340 

to chrome osteomvelitis of 
tibia June 559 
to diabetes Dee 1369 
to endothelioma Dec 1348 
to fraeilitas ossium June 565 
to Gaucher s jolcnomegah 
Dec 1373 

to general rt vease Dec 1361 
to hem plegia Dec U64 
to hyperparathyroidism Dec 
1369 

to infantile paralysis Dec 
1365 

to infection Dec 1351 
of epiphyseal areas Dec 
1359 

to local lesions Dec 133> 
pressure on bone Dec 1360 
to Malta fever June 569 
to metastatic carcinoma Dec 
1343 

livpernephroma Dec 1347 
thyroid tumor Dec 1348 
to multiple myeloma Dec 
1349 

to nervous disease* June 568 
Dee 1361 

loosteitis fibrosa cystica Dec 

1341 
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Epiglottic refle't, disturlaiice of, b) 
th)Toideaomj , OtI , 10S4 
Epilcpss as 6>ntptont of intncramal 
le*ion, Of/, 1149 

due to arteriovenous aneuoatn of 
Wain, Of/. 1141 

Epiphvseal infection, bone fragtht) 
due to, Pee . 1339 

Epiphvsis. slipping, of head of left 
femur, Feh , 35 

Epiphjsttis of tarsal scaphoid patho- 
logic fracture in. Dfc , 1359 
of Ciliial tubercle, pathologK frac- 
ture in, Dee , 1359 
EpithelKjma, ,lin . 913 
of face, recurring, M . JOS 
Epulis, inflarnmatorj , Feh , 107 
Esophageal sacculation, cardiospasm 
'*rth. /lur.OOl 

Esophagcscopic assistance in one- 
stage operation for dit'erticulosis of 
esophagus, Dec , 1249, 1261 
Esophagus, dilatation of. in false hef- 
nia of diaphragm. A at 909 


I Fascia, endothoracic, June, $02 
I Faucial tonsil, nonnialignant, spon- 
I taneous bleeding from. Feb . IS 
I Fecal ittipaaton due to MecUl'sdi- 
terticulum. April, 368 
stone, abscess formation after ap- 
pendcctom} due to April, 191 
Femocal artery and t-em, fi-tula be- 
tneen, from gunshot wound, 
Dec . 1279 

ligation of, in throtnbo-angntis 
obliterans, April, 253 
hernia Aa[ , 869, 8/0 
of bladder, Aug , 877 
strangulated, due to niptored ap- 
pendix. .4pr(/, 37s 

Femur, fracture of, compound, with 
fracture of patella and skull, 
Jnne 555 

head, slipping epiphysis of. Feb, 
38 

loaer end. subacute oiteomvelitis 
and enilothtlioina of. Fib , 35 
'■*' ' '• rafting for. fob 

and UK of 

' .6 

actureof, Fii - 
kidney, Ca, 


diterticulum of, Aa{ • 905 
Ether anesthesit. Aug , 943 
Ethmoiditt* in ehroflic stnii»rtM 


Evtscention, postoperative, June, 543 
Exophthalmic goiter, Jane, 615 
Exstrophy of blidder, ureteral trans- 
plantation lor, Fei . 1 
three-stage operation Feb 1 1 
Extradural dermoid cast of Icfi ■ 
parietal rrgi. 
sattonia of spii 
Extremilies, stud 
mercury, Feb, 

Eyelet wire ligat i w 

mandible. Dee , 1412 

Fact, pigmentation of from instilla- 
iion of argVFol in CDnjunrtival 
sac, Dec, 1287 
pigmented mole of, Feb , 103 
multiple, papillarv Feb 101 
recurring epithelioma of, Feb , 105 
False di.iphragmatic hernia nith dila 
tationof cardiaandesophag'is dug 
909 


Fibroids of uterus, radium for tem- 
porary hemostasis in, Aag , 725 
Fibro-oAieochondroma ot mandible, 
Feb , 109 

Fibrosarcoma of abdominal sail, dug. 
769 

ol chest wall. April, 213 
of hypopharjut. Feb . 95 
Fibrous bolus causing acute obstruc- 
tion of jejunum, Dct 1099 
Fingers, dubbing of, in anturysTn of 
axilUrv artery, Aa( . 741 


tnonchial closure of, Oct , 1011 
Lebsche's meth^, Oct, 1024 
bCDnchobilury. from trauma, Wf, 
1109 

duodenal, alkaline treatment, April, 
261 

in ano, Dec , 1501 
lateral cervical, paraffin injection as 
aid to excision, AprU, 351 
parotid, persistent, treatment b\ 
avulsion of auiiculotcmponl 
nerte. Or/. 1055 
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Fistula rccto\agmal aitd mtsico iFtacturesofoscalcis Harding s closed 
vaginal operation for on same r^uction Dec U81 


patient June 6S9 
suprapubic suprapubic tranvvcsical 
operation for June 683 
vaginal in dermoid cvsts of ovan 
Feb ISl 

'esicosigmoidat Fefc 7 
te icovagmal and rectovaginal 
operation for on same patwot 
June 689 

Foot trench gas bacillus infection 
lolloping In? 798 

Forceps space June 626 

Forearm periosteal sarcoma of com 
pared mth l>mphangioma of fore 
arm dng 771 

Foreign bodies nonopariuc m bron 
chus June 62S 

Fossa posterior tumors of trans 
tentorial approach in Dn 1427 
1438 

Fractures compression of spinal 
«rd /(nj, 781 

lollo«cd bv gangrene caused l>> 
Clostridium fallax Oct 919 
of femur compound tsith fracture 
ofpatclla and skull June SS5 
ol greater tuberosity of humerus 
*ith anterior sul^UnoKl dislo 
cation June 549 
of hip rntraeapsular Feb 33 
of humerus supraeondvlar, opera 
five repair .Ipr,; 378 
of malleoli of ankle irreducible 
treated bv open reduction and 
oc"f bone screws Feb 54 
01 man 1 ble Dee 1411 
arch Wire fixation in Dec 1414 
circumferential wiring in Da 
1421 * 

edentulous or almost edentulous 
Dec 1421 

c>elet wire fixation m Dec 
1412 

In molar or premolar region with 
long edentulous post* 
nor fragment Dec 1417 
with teeth in posterior 
fragment but no oppos- 
ing teeth in upper jaw 
Dec 1421 

tymihjBis with loss of incisor 
tiflh Dec 1424 
through neck of condyle Dec 


With edentulous utirscr mw Dei 
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recent cases treatment Dec 

1483 

subascragaloid arthrodesis m 
Dec 1480 

of second cervical v-ericlira method 
of application of plaster cast in 
April 129 

of spine June 595 Oct 1187 
case reports June b04 
diagnosis June 595 
disability factor in June 604 
gau in June 596 
mechanical support m June 60'’ 
mechanism of June a9s 
operttive treatment ^ 1111 # 603 
pnvsiotherapy in June 602 
treatment June 598 
of tarsal sea) ho d Dec 1477 148a 
0 )>en treatment Aug 045 

use of bone kev m Aug 945 
pathologic June 565 Dee 1315 
conditions predispos ng to June 
56S 

due to bone cysts Dee 1319 
to bone tumor June 570 
to ehcnucal irritation m m 
dustry Dee 1374 
to chondroma or enchondroinx 
Dee 1340 

to chronic osteomselitis of 
libia June SS9 
to dialietes Dec 1369 
to endothelioma Dee 1348 
to fragilitas ossium June 565 
to <jaucher s splenomegalv 
Dec 1371 

to general d sease Dec 1361 
to hem pleg a Dec 1364 

to hyperparathyroidism Dec 
1169 

to infantile parahsi- Dec 
1365 

to infection Dec 1351 
of epiphyseal areas Dec 
1359 

to local les ons Dec 1339 
pressure on bone Dec 1360 
to Malta fever June 569 
to metastatic carcinonn Dec 
1343 

hypernephroma Dec 1347 
thyroid tumor Dec 1348 
to multiple invelonn Dec 
1149 

to nervous diseases June 568 
Dec 1361 

10 osteitis fibrosa cvsticx Dec 
1341 
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to osieoporosis of dtsusr, Dec 
1363 

to osteosclerosis ceneralisaCa, 
Dee . 1373 

to Paget's disease, June, 567, 
Dee , 1356 
to ncl.ets. Dee , 1368 
to sarcoma of bone. Dee . 
1344 

to scorbutus, Dee . 1369 
to seeondart skeletal rarano- 
matosis, June. 569 
to spina bifida, Dec , 1364 
to s\philis, June. 568, Dec. 
1352 

to s\Tin?om}eUa, June, 565. 
Dee. 1363 

to tabes dorsalis and paresis. 

June. 568. Dee . 1362 
to tuberculous osienm\eliti«. 
Dee. 1353 
ctiologs, Dee , 1336 
incidence of bone msoKemeni. 
Dee , 1336 

union in, anal)-sis. Dec . 1374 
Poit'k, fracture* of both malleoli 
distinguished from Feb , 56 
traumatic rupture of urinan Uad 
def «ith, Oct , 995 

Kragilitas osaium. pathologic frac 
tures in. June, 563 Dec , 1335 


, sarger>, S-shaped incKion in./lpri7, 
176 

. unusual, Oct , 1005 
Gallstone disease, April, 173 
, Gallstooes associated nith jaundice, 
cho!ec}'stostom> for. 

Gangrene, gas, Aug , 7g9 

folloning fracture, Clostridium 
fallax as cause. Ocl , 979 
Gaitiner and Kraticr technic of »en- 
tnculographs, Dec , 1463 
Gas bacillus infection, Aug , 789 

organisms causing. Aug , 79’ 
r6le of noolcns in, Aug , 793 
treatment, Aug , 795 
gangrene, Clo‘tridmm fallax as 
cause, following fracture, Oft, 
979 

Gastric ufeer, excision of, comhined 
uith po'tcner eastro-enteros- 
tomt, Fei, 14 

hour-glass stomach in, Pel, 1165 
Ga«iro^iffostom>, posterior, com- 
bined with excision of gastric 
okrr. Fei , 14 

I for duoitrnal ulcer, .lug , 803 
Castro-inieslinal hemorrhage, chrome 
^^ilicitis as proliable cau<e, 

chronic cholecv-stilis with chole- 
lithiasis as probable cauac, Feb 


to infections Dec . 1351 
to local lesions. Dec 1339 
Frarier and Gardner technic of xen 
tricufographj Dee , 1463 
Frieiiemann s fheorj of etiologx of 
3gTanulocxto«ii, April. 419 
From svTidrome, April. 251 
Frontal bone, osteomyelitis ol brain! 
abscess from, ,41.5 , 8S9 

lolie abscess of bi — « - 1 

SS9 

sinusitis, hjperpUstic, 1 
plication in. effects, F‘ ' 
Frostbite, gas bacillus inuitio.. iv. 1 

lowing. .4«g, 789 

Fusion of tuberculous joints. . 

823 I 


jmnrs of, unusual, Feb . 23 

splcnomegifj. p.xihologic 

-ture in. Dee . 1373 
■etom) in, effects and re 
s June 435 

Gauze drain, remo'al after cholecys- 
tectomy. shock following, Aug . 933 
Genital organs in agranulocjto'is 
AprU.AlS 

Giant-cell sarcoma of lone pytho- 
k^ic fractures in, June 570 
Glands. Atbarran's, June, 524 
Homes', June, 524 
subcerxical, June 524 

, 521 


^'or^f7l2°23 

Gmter adenoniatou*. Jui 


left, osteochoniJrom 
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Go ter adenomatous comp! cate I by 
maliEnancy, June 618 
exoplithalmic June 645 
ingrowmR April 314 
intrathoraeic April 313 June 
643 Aug 645 
cla«.s ficatvaa 313 

masked total April 314 
partial April 313 
malignant Oct 1201 
opetation (or tschnic Oct , 1081 
sulistemal Aug 700 
toxic uith mental symptoms June 
644 

'Mth h>perlhyroid sm preopera 
ti\c study and preparation 
April 267 

th^roiHectorny (or analysis of 
100 consecutixe cases April 


l^ec 1462 

Grates disease June 643 
Oranit* tumor metastatic pathologic 
fractures due to Dec 1347 
Gridiron lung Oit 1024 
( umma of brain uith Jacksonian 
convulsions of right arm June 
611 

oflucr June S41 
disclosed by laparotomy June 
620 

■ I'ynandrous pseuiMicrmaphrotfitisiii 
Dec n2S 


Ht^D liypcrestcnsion of from burn 
plastics in Dec 1285 
I Ur lings closed reduction in frac 
lures of os calcis Dec 1483 
llciri in agranulocytosis April 412 
resuscitation of I eh 115 
lUmatonia retrorenat ruptured an 
iiinsm of 'tlsJommal aorta »ith 
Oct 1231 

ffcniiiligia pnlfiotogic fracture in 
Dec 1364 

Hemorrhage cerebral in mtracranul 
arteriovenous nneurysm (hi 
1148 

gsstro-intestinal chronic appindi 
Citis as prolialilc cause Prb 

to 


Hemorrhage gastro intestinal chronic 

^olecvstitis with cholelithiasis as 

probable cause Feh 10 
in duodenal ulcer management, 
Aug , 799 

in thyroidectomy Orl 1082 
spontaneous from nonmalignant 
faucial tonsil Feb 85 
Hemorrhoids Dec 1489 
clamp and cautery method for, 
Dec 1495 

ligation and excision method for 
Dec 1492 

\\litehcads operation for Dec 
1495 

Hemostasis by radium m large uter 
me fibroid Aug i2S 
Hendon s open treatment nf fractures 
Aug 945 


diaphragmatic false with d lata 
tion of cardia and esophagus 
Aug 90S 

epigastric Aug 869 880 
femoral Aug 869 879 
ofbixddcr Aug 877 
following appendectomy Aug, 
872 

inguinal June 509 
direct June 519 
in infant dug 869 8<D 
mdcrcct June 511 
modificil Bassini operation June 
SU 

into umlulicxl cord lug 808 
postoperativi. dug 870 872 874 
strangulated due to rupiurcd ap- 
pendix April 375 

lies Cproves reconstruction of an 
terior crucnl ligament June 577 
Hip dislocation of congenital bi 
Ixtera] Feb 52 

nconsiruction shelf operation 
for feb 40 
of I traumatic Feb 44 
fracture of intracap«uhr Feb 33 
culierrulous of arlhrtvlesis m 
luf 8)4 

complicated by pulmonary tu 
lierculosis treated by osteoto- 
niv and arthrodesis, Jeft 58 
Homes glvndx June 524 
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Fractures, pathologic, due to osteo- 
genesia imperfecta. ,/««, S65, 
Dtc , 1J70 

>0 osteomalacia, Dee . 1366 
to osteomyelitis, Ji»ir, 569, 
Df(.. 1331 

to osteoporosis of disu'^, ZJer. 
1365 

lo^osteosclcroiJs generalisata. 


ifiut ifl fractures of spine, Juif, 596 
I (laNIilatfder disease, acute nonhemof- 
I rhagic pancreatitis complicating. 
Off. 1033 

drtioage of, in aeranulocvtosis, 
Aprtl.VA 

surger}, S-shaped incision m. ,4 W, 
176 

^ itnusiu/, Ocf , 1005 


to spina bifida. Dn . I3fr( 
to syphilis, June, S6ft. Der . 
13SJ 

to »)nngom>eli,t. Junf. S6S. 
Dee , 1363 

10 tabes dorsalis and paresis, 
/«»<. 568, Dee , 1362 
to tuberculous ostromycliiis. 
Pee. 1353 
etiology, per, 11J6 
tncjdcAcr ol bone iotohemenr 
Dee. 1136 

union in, analysis. Dee . 13*4 
Pott’s fraelures of f>oth malleoli 
distinguished from, Feb . 56 
traurnatic rupture of urinary' bls<l- 
der «ith, Otl.OOS 

Fragilitis osaium, pathologic frac> 
cures in, /««. 563, Per 1335 
Frugilits of txjne due to chemical >r 
ntation in iiidustrv. Per 
1374 

(o general disease. Pet , 1361 
'eredifary di«ease Per 


1170 
» infeclio 


I Pet . 1351 


organisms causing, Ane , 792 
r6le of noolens in Aug , 791 
treatment, ,4«f , "95 
gangrene, Clostridium fallax as 
cause, following fracture, Oei, 
979 

Gastric ulcer, exci«ion of, eomhined 
With posiener gastro-enteros- 
lomy, Ftb. 14 

hour-glass stomach in, Or/, 1163 
Gasfro-entrrosfomv, posterior, com 
Lined with excision of gastric 
ulcer Ftb . 14 

for duodinal ulcer, ^l»f , B02 
^asiro-intestinal hemorrhage, chronic 
^^eodicitis as probable cau-e, 

chrome cholecystitis with chole- 
lichiasisas proliable cause, Fei 
10 

tract, tumors of, unusual, Fei , 23 
laucher's splenomegaly, pathologic 
fracture in, Der , 1373 
splenectomy in, effects and re 
suits, June, 433 

(.auee dram, remoyal after cholt-cys- 
-- 1i(f,933 




889 

sinusitis, hyperplastic 
plication ui. effects 
Frostbite, gas tjacillus 
lowing. Aus , '89 
Fusion of tuberculous joints, 
823 


|(•llOsa^c.oma, du; , "O 


I Colter, ademunatou'. 


June, 639 
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Goiter adenomatous complicated l>j I 
malignincj June 648 
exophthalmic June 645 I 

ingrovMng April 314 1 

intrathoracic April 313 Jane 
643 Aug 695 
classification April 313 
masked total April 314 
partial April 313 
itial gnant Oct 1201 
operation for techmc Off 1081 
substernal Aut 700 
toxic with mental sjmptoms Jane 
644 

vi th hyperthyroid sm preopera 
ti>e study and preparation 
April 267 

thyroidectomy (or analysis of 
100 consecutive cases April 
267 

Gonorrhea blad ler neck obstruction 


lleinorrh-tge gastro intestinal chronic 
cholecystitis uith cholelithiasis as 
probable cause Feb 10 
m duodenal ulcer management 
Aug 7W 

in thyroidectomy Ocl 10S2 
spontaneous from nonmal gnant 
faucial tonsil Feb 85 
MemorrhoicU Dec 1489 
ctamp and cautery method for 
Dec 1495 

I gallon and excision method for 
Dec 1492 

Whteheads operation for Dec 
1495 

Hemostas s by tad um in large titer 
incfibrod lug 725 
Hendon sopen treatment of fractures 
Aug 945 

vcnoclysis apparatus lug 958 
Hepatic duet McArthurs anchored 


Dee 1462 

fravet d seasc June MS 
Crawitz tumor metastatic pnhotogc 
fractures due to Dec 134* 

Grid ron lung Ocl 1024 
( umma of brain nith Jackson an 
convulsions of fight arm June 
621 


llvvD hy pcrixtcns on of front burn 
plastiism Dec 1285 
Hard ng s clovd rcduriion m frac 
turca of os calcis Dec 1483 
Heart in agranuloeytos s April 412 
rtsusc tat on of beb 115 
Hematoma retrorcnil rupCornI an 
curvsm of al dominal aorta «itl 
Of 1231 

Hcmifcjia patliolosc Iractwrc ra 
Dec 1364 

Ilcmorrligc cerebral in inlracranial 
after ovenous aneurysm Ott 
lUS 

gistr<i-i,«esti.e.al cUtmvl atpyanb 
c tis as prol al Ic cau c Feb 


diaphragmatic false with d lata 
lion of cardia and esophagus 
Aug 90a 

epigastric Aug 869 880 
femoral Aug 869 8(9 
ofbhddcr Aug 8(7 
fo1lo*ing appendettomy Aug, 

ingu nal June 509 
drect June 519 
in infant Aug 869 8 0 
•nd reel June 511 
ni^ fie 1 Basiini operation June 

into umbilical cord Aug 808 
postoperative Aug 8 0 872 874 
I strangulated due to ruptured ap- 
peodx Iprif 3(5 

Hey tiroves reconstruction of an 
I lerior crucial ligament June 577 
I Hip dslocation of congenital bi 
lateral Feb 52 
reconstruction shelf oiierat on 
for Feb 40 

I ollmumitic feb 44 

I fricturcof mtracapsular Feb 33 
I lulierculosis of arthrodesis in 
I lug 834 

ecti plicate 1 by pulmonary tu 
I WsraltAis treated by osteolo 

mv and arthrodesis Feb 58 
[Ifomts gfinds June 524 
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Hormone, \aeus, acc(>Ichotine 
Feb.U9 

Homer's sj-ndrome in dn-erticulosis 
of esophagus, Dtc , 1259 
Hour-glass stomach due to ulcer of 
lesser curs-ature. Off , I f 6S 
Huir • - • *e- r- - 


I Impaction, fecal, due to AJecWsdi- 
I verticulum, /Iprr/, 36S 
Incision. S-shaped, in surgers of gall- 
bladder, 176 

Induction anesthesia, sodium amj- 
taIas.Q71 


uige iiixo-ieu ki<iiiv>, i <v . 
sj-mpiomatologi-, 343 
HjTwre'lension of hand and * 
from burn, plaitics in. Dfc , 
HtT>eniephfoma, melasiattc. 

logic fractures due to, Dec,, I 
H)-perparath)Toidism, pttholof 
ture in. Pee . 1369 
lIvMrpIasia of breast, massiic. 

Xnikcnbcrg’ tumor. Dee . 1271 
HiT^nhyroidism, goiter isiih. anal- 
)iis of 100 consecutise th)- 
roidectomies (of, Aprtl, 26S 
preoperatise study and prepara- 
tion. ApnJ, 267 

«ith mental symptoms. June, 6*4 
Hvpopharyflt. fibroM/roma of. M. 
'98 

Hypospadias, lialanic type, ,ipr»l 2S0| 
extensile, operati'C trcatmeol, ' 

Afirj/, 265 

Alayo's operation, Apei^, 292 
penile type, ZSO 

perineal tyT*. April, 280 

Thompson's operation, April. 281 
fftscercctom}', chemical, fed , 155 
Mayo's s-aginal, for complete pro. 

lapse of uterus. Oft , 

ni6 

Ward's modificatioo. 
On, 1217 

under 'pinal anesthesia, June, 
585 


i kll.iusuA,!. I 

^ ferentiation, .Iprd, 421^^ 


strangulated, due to ruptured ayk 
pendit, d^rd, 37S 

Injections of mercury for study of *X- 
tremitie*. /fj . 159 
ol paraffin m lateral cersncal fistula, 
AprU. 3S1 

Intercostal neuralgia simulating atuie 
>ntra.afcdomiAal catastrophe. P*e, 
1329 

Iniem-ertebral disk, chondroma of, 
April. 2M 

Iniestuial anastomosis, Kerr’s, Dee , 
1399-1401 

obstructKMi from carcinoma, cccos- 
tomy. Mikulicz operation, and 
enterostomy in, Aug , 709 
from enterogenous cj st ol ileurn 
M infant, Aug , 713 

high. On. Idol 

Mect^’s diwrticulum causing, 
April, 369 
tumors. Dee . 1389 

Intestate, pseudocancer of. Off . 1065 
small, acute intussusception of, due 
to polyp. Dre , 1407 
carcmonu of sccondan aneima 
s««r.eiated tilth Feb , 26 
.. IT fracture of hip. Feb . 33 
pressure, control of, in 

inial surgery. Dee , 142/ 

transtentorial approicn. 
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Intramedullary tumor of spinal cord ! 
Apnl 248 

Intrapleural operations cerebral air 
embolism during Dec 1266 
coronary air embolism in Dec 
1265 

paradoxical breathing in Dec 
126S 

Intrathoracic goiter April 313 Jme 
643 Au!,&)5 
classification April 313 
masked total April 314 
partial April 313 


Feb 52 

operation for carcinoma of rectum 
D<£, 1246 


Keller multiple stage operation in 
chronic emp^ ema Dec 1293 
Kelly 9 operation for d slocated pero 
tenons Dec 1482 
Keloid of neck surgical diathermy 
for F«6,9S 


Jones method of stretching in 1 
Fe6 52 

Isch oreetal abscess metastatic sub 
hepatic abscess folloi^mg Oct 10691 


JtCKSOMtN convulsions of tight arm 
caused by cortical tumor gumma 
June 621 

Jackson s esophagoscopy in one stage 
operation for diverticulosis of 
esophagus Dec 1249 1261 

Jaund ce acholic Dec 1273 
cholec)stostom> (or gallstones as 
sociated«ith Aut 886 
olistructisx! chronic cessation of 
biliary function of liver from 
(olloMing cholecystectomy Dec 
1273 

preparation of patient n ith for op 
eration on bil ary tract Aag 
885 

la's fibro-ovleochondroma of Feb 
109 

(ower complicated fracturts of 
Dec 1411 


J 


(ul orru/o« sol ardira lt«i» in Isjf 


summary of question April 
383 

adenoma of malignant Feb 16 
carcinoma of atyp cal Oct 1151 
fever as symptom Ocf 1155 
following nephropexy Oct 1156 
large with few symptoms Oct 
1160 

conical abscesses of multiple as- 
sociated with chrome glotnerulo 
nephritis and renal tuMrculosis 
Feb 20 

d seast aberrant renal vessels caus- 
ing Orl 983 

in agranulocytosis April 413 
large infected with hydronephrosis 
proliably congenital Feb IS 
Iclt carbundt of resection of upper 
third in June 457 
Icsonsof Feb 16 

I pelvis oiontaneous rupture of Oct 
I 969 

I Kicnlneh t d sense of carpal scaphoid 
I patholog c fracture in Dec 1359 
Knee joint anterior crucial ligament 
I reconstruction of June 577 


j reconstruction of anteror crucial 
' I giment June S"9 
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Krukenberg tumor vvith ma$si\'e In- 
porplasia of breast. Die , 1271 
KflmrneH's disease, pathologic frac- 
ture m, Z>rf ■ 135“’ 


/.ABIT technic for spinal anesthesia, 
essential elements of, Jane, ASO 
l-ane plate, use of, bone eraftinfr for 
dela>ed union following, Ftfi , 36 
Ijongeal nen-e, superior, external 
branch, Junt, .106 
injury in thjroidectotny. Od. 

internal lari ngeal branch, ynrr. 
503 

resection of, for advanced tu- 
berculosis of laOxiT. Junf. 
503 

Larj fix, tubercufesis of. acfiantcif, re- 
section of topenoi larjogeal nenr 


lainj, abscess of, and empjema in 
child SIX uceVsold. /«er,45| 
left upper lobe, thoracotomi and 
drainage in, Junt, -IM 
gridiron. Ckt . 1034 
•n agranulocjlosis 407 
tuberculosis of bee Tahtmlout. 
^ulmtmory 

L>inph nodes in agranulociiosis. 
A pnl, 4 13 

Ijitiphangioma of forearm compared 
With periosteal sarcoma of forearm 
Ane. 7Ji 

Lymphatic St stem of rectum m re- 
lation to surgerj for cancer, D« . 
1240 

Lymphatics, infection of. unusual 
manifestations. Oei , 1059 


|.Mu,asiu. splenomegaly, spJeneeto- 


Lenche's operation m persinem paro- 
tid ^ulje. ft3. 1053 
Leukemia, agrapulooxosis and. dif 
ferentiation, ,4Pri/, 421 
Ligament, cnicijl, of knee joint, re- 
construction of, -/utc, 577 
Ligation of both femoral artery and 


Malumon following osteotomy and 
use of Lane plate, bo/iegnflwffor, 
M.S 6 

Mandible, hbro-osteoehondroma of, 
. 109 

fractures of, /7rr, 1411 See also 
Frar/yis ef mandiWr 


thrombo-angiitis r^iiterans I -Mastoid operation, radical sigmoid 


L'pe 

Lilh 

Lne 


from chronic obsirucfne laun 
dice folfosmf cholecvsifcfonix 
2Jer.l273 

gumma of. Jane, 541 

disclosed bs lajjarotoniy, Jane, 

m 

in agranulocytosis. Ap'd. 412 

Lockhart-Mumtnen operation _for 

carcinoma of rectum. Pet 1247 

Lumbarspmc.fracturesof imtnKnt 

Jure. 602 

lung, abscess of. A/ JJ»a 


lor hypospadias Apni, Ja- 
xagtnal hjsterectomv for cornplfte 
prolapse of uterus, 
Oet . 1216 

Wards modification, 
Ort , 121" 

under spinal anesthesia, /uni, 

583 ^ , 

Mc.4nhur's anchored tube metnod 0i 
repairing hepatic duCt. .dprif, 3J< 
parathit injection in lateral cemcal 
Gaula, Apnl. 331 
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Meckel s diverticulum acquired 1 Nerve injuries in thjroidectomy Oct 
Aprxl 371 1083 

- /I A. I tftv I larvneeal resection of for advanced 


Aprxl 30 

5>mptomIess Aprxl 36^ 
volvulus of Aprxl 363 
Median bar obstruction Collings op 
eration /a«e 528 

Meningioma of cervcal cord April 
229 

Mental symptoms in toxic 
June 644 

Mercury injections for studv 
tremities Ftb 159 
Metacarpophalangeal joint osteo ar 
thntis of April 225 
Mikulic* operation folloiMng ceeos 
totny for intestinal obstruction 
from carcinoma Xug 09 
for carcinoma of colon D<c 1301 
Miles operation for carcinoma of rec 
^^tum Die J24S p ^ ,n, 


Neuralgia intercostal simulating 
acute intra abdominal catastrophe 
Dec 1329 

Neurectomy multiple intercostal for 
pulmonary tuberculosis June 500 
Neuroblastoma Aui 770 


I Obstroctjon bladder neck June 
523 

intestinal from carcinoma cccos 
tomy Mikulic* operation and 
enterostomy m lag 709 
from enterogenous cyst of ilciim 
m infant Axis 7iS 
h -h Ort loot 

ng 


multiple pathologic fractures due I 
to Dee 1349 

Myoma endogastric Oct 1073 
Myositis abdominals traumatic 
f)c/ 967 


Nssm accessory s nuscs chronic in 
fcclionsof June 663 
Neck keloid of surgical diathermy 
for Feb 95 


I It 
lOM 

mg cholecystectomy Dec 1273 
Oil kkI red tfi treatment of 1 ron 
chiectasis Anf 843 
Os calcis fractures of Dec 14“7 
1478 

Hardings closed reduction Dec 
1483 

recent cases treatment Drr 
1483 

suhastragaloid arthrodess in 
Dee 1480 


Nerve cardiac depressor function of pathologic fractures clue to Dec 
in circiiUiion Feb 122 1341 

cervical Rvmpvthetic function of Osteo arthritis of small loints tfiril 
in circulation Feb 121 215 ^ 
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Osteochondritis tiefonnans juvenilis Paget'sdiseaseoCbone.osteogenicsar- 
covae, pathologic fracture in, coma in, /lug , 851 

Dee , 1359 osteomalacia and, differentia- 

s>philitic, /one, 568 tion, 404 

Osteochondroma of left gluteal region, pathologic fractures m June 

Ort . 1223 _ 567. S6S, Dec , 1335 

Osteogenesis imperfecta. pathoTogir syphilis of bone and, differen- 

fractures in, June, 565; Dec , 1370 tialion. April, 404 

Osteogenic sarcoma lO osteitis de- von Recliinghausen’s di-ease 

formans, ,/4Kg , 851 and, differentiation, Apnl, 

pathologic fractures in, June, 404 

571, Dec , 1344 Pincreas. aberrant, June, 483 

Osteomalacia, Paget’s disease and. accessocium, 7i«te, 4&1 
differentiation, Apnt, 4(M annular, June, 484 

pathologic fracture in, Dec , 1366 anomalies of, t) pes, June, 484 
Osteomjehtis acute suppurative, divisuoi, yunr. 484 
Dec , 1505 embrvology, June, 483 

of frontal bone, brain abscess from, minus, June, 484 

^u;,88Q Pancreatitis, acute nonhemorrhagic, 

of jaw. Feb .96 Oci. 1031 

of tibia, chronic, vith palholi^ic complicating gallbladder dis- 

fracture, yime, 559 ease, Ort , 1033 

pathologic fraciurcs in. Juae. 569. PanLow's operation for retrodis- 
Dee , 1331 placement of Uterus. June, 471 

subacute, and endochetionia of Papillary nevi of face, multiple pig* 

1 


tumors of, pseudomvvoma | 
naei secondary to, Feb , 61 
Oxygen and ethvUne anesthesia 

1032 


ivvoma perito parot's disease, ynne, 568 
Feb , 61 I^thologtc fractures, June, 565, f/« , 

.nesthesia, CU . 1333 See also Protfarej, pflUofegir 

I^nchet closure of colostomy, Ap'u, 


Paget's di-ease of bone, A • 
acromegaly and, 
tion, April, 404 
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in( 1>. 


tomy m Dtt 1377 ^ ^ 

Peroneal tendons dislocated Kelly si 
operation /or Dec 1482 , 

Persimmon jejunal obstruction cau«*<l| 
bv Ocl 10)9 

Phlebitis bilateral sigmoid sinus 
cause o( general sepsis Feb 77 
Phrcnico-exairesis in pulmonary 
bcrculoss June 490 
Physotherapy m fractures of spne 


Wards tnodificotion 
Oct 1217 

in elderly nomen Ocl 1207 
I'rostatic bar June S24 
Proteolytic test of lione niarroft in 


Pseudomyxoma pentenaei of eianan 
- - Fes ftl 


Pil.menti.d mole of lace Feb lOI 101 
Piles Dec 1489 

llicenta manual removal thrombo 
phlebitis of both legs following 
dug 729 , 

Pl-istcr cast method of application m I 
fracture of cervical vertebra Apnl I 
329 

I lastic reconstruction of upper linand I 
check Feb 92 I 

surgery in hypcrcxtension of hand 
and fingers from burn Per 

1285^ nni 


radical mastoid operation Feb 
86 

surgery spmsi anesthesia in y»w< 
496 

tuterculoMs multiple intercostal 
neurectomy ftjr June 500 
phren CO exaircsu m June 490 
surgerv in selerted tv pcs June 
4X9 

Purpura thromtoeytopenic splen 

I ectomy m effects end results June 

, 

I Pyelography uroseJccian in yime 


I iMlion Trendelenburg for spinal I 
anesthesia June 673 I 

loxterior fos«i tumors of Iranstin 
tornl approach in Dec 1427 I4jt 
lilt 

PiMopentivc tMsecntion June 541 1 
hernia du? 870 872 874 
treatment of alnlnmmal actinomy | 
coMH leb 171 

Polls fracture fractures of lurth ' 

nialleoli distinguished from Feb I 
56 

Irignancy alMiomiml after cesarean I 
Kiviion fnreelimist, lug 711 


Rsciiitis pathologic fractures in Dec 

I 1168 

1 Radio ulnar joint mtection of April 
229 

Radium application m hyperplastic 
frontal sinusitis cflects Feb 87 
(or temporary hemostasis m large 
uterine fibroid Aug 725 
in carcinoma of cervix uteri im 
mctlme response Feb 131 
of rectum Dec 1247 
kammstedl operation in congenital 

pvloric stenosis Ap„l jgd 
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O'teocfionilritis tli^formans ili\aiilis Paget's disease of bone, osteogenic sar- 
coxae, pathologic fraoure in. Coma in. , 851 

Z)ef.l3S9 osteomalacia and, differentia- 

s\ phihtic, June, 568 tion. pril, 404 

Osteochondroma of left gluteal region. pathologic fractures in, yonf. 

Ocl, 1224 567. S(>S;D(e. J5J6 

Osteogenesis imperfecta, pathologic syphilis of bone and, differen- 

fractures in, June, 565; Det , 1370 tiaiion, Apnl, 4C4 

Osteogenic sarcoma in osteitis dc- son Recklinghausen's disease 

formans, /lag , 851 and. differentiation, April, 

pathologic fractures in, June, 4114 

5*1, Dec , 1344 I^ncreas, aberrant, June, 4?3 

Osteomalacia. Paget's disease and, aecessorium, June, 4M 
dilTerentiation, Aprtl, 404 annular, June, 484 

pathologic fracture in, Dec . 1366 anomalies of, t) pes, June, 4S4 
Osteomyelitis, acute suppnracite, ditisum, / urc, 484 
Dee , 1505 _ embryology, June, 483 

ihemorrhagic, 
Ibladdrr dii- 
for retrodis* 

Vll. , IJJI W1 UILIU,., June, ill 

subacute, and endothelioma of Papillary nevi of face, multiple pig* 
loner end of femur. . 35 mented, , 101 

syphilitic, of ulna, lunt, 61" Fandoxital Scathing i« intrapleutal 

tuDcrcuious. pathologic fracture m, operations, Dee , 126$ 
i>ec,]333 Paraffin injection m lateral cerMcal 

Obtcopnrosif of disuse, pathologic fistula, /fpnf, 351 .... 

fracture in, Zirr , 1365 ParalysK, infantile, pathologic free* 

Osteosclerosis generahsaia, pathologic cure in. Dec , 1365 
fraaure m, Dec , 1373 ParapJegu, spastic. In ci^in^bed 

Osiecto/ny and aahrodesis in tuber* arachnoiditis, April, 242 


Peanut in bronchus, June, 626 

PacET's disease of bone, Apnt. 390 Pearl-«orkers' disease, Dec , 1374 

acromegaly and, diBerentia Pellagra after jejunostomy lor irre- 
lion, Apnl, 404 movable lesion of fundus ol stom- 
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Scpiicemja acute fulmmatinE 

ciated *ith otitis media hek 77 
agranuloc>-tosis and diRerentia 
tion April 421 

Shelf operation for congenital dislo 
cation ol left hip i>2> 40 
Shock folloumg remo\a| of gauze 
dram after cholectsteciomv, 
Aug WJ 
pleural Dec 1266 

S gmoid colon benign obstruction of 
April 343 

carcinoma of Dec 1389 1304 
I’auchet closure after colostomy 
April 259 

pscudocancer of Ocl 106S 
sinus injury to during radical mas 
told operation (lc!a>ed pul 
monarv infarct fo!lo»ing Feb 

phlebitis b lateral as cause of 
general sepsis F«h 77 
^inus phlebitis sigmoid bilateral as 
cause of general sepsis Feb 77 
sgtnoid injury to during radical 
mastoid operation rielj><><J ^u1 
Tnonary infarct foUo’iviog Feb 86 
Sinuses nasal accessory chronic in 
lections of June 663 
snusiiij chronic June 661 
allergy as cause June 661 
atitaininosis as cause June 66.1 
endocrine imbalance as cause 
June 663 

ethmoiditis m June 661 
etiolog) June 663 
prognosis June 668 
results of operation June 650 
Sequences and Complicalions 
June 668 

symptoms June 664 
treatment June 668 
frontal hsperplastic radium appli 
Catron in effect M 87 
oivcletal carcinomatosis scconihrs 
lithologic fractures m Jnne SoO 

J243 

M.m grafting lor complete asuUion of 
scalp dwR (fU 

m hyperextenson of fan I and 
fingers from burn Prr 128S 
»l.ull extradural dennoi f cyst 10 
parietal region Od 1187 
^‘Pting epiphsus of head of 
icjnur frii 38 

bii^p jQ nt infections m aifulls At . 

''ninh s modification of Mrs ( roses 1 
reconstruction of antcriw iruriill 
1‘Kamcnt ^Mtir 57 I 


Sodium amytal as induction ancs 
thcsia Oct 971 

Spastic paraplegia m circumscribed 
arachnoiditis April 242 
m extradural sarcoma April 245 
Sph»nctfr»«jnu5 anal chronic as 
cause of constipation Pec 1319 
Spioa bifitia pathologic fracture in 
iVc 1364 

Spinal anesthesia dnf 943 Dec 
1511 1519 

ephednne contraindicated in 
June 674 

for upper abdom nal operations 
Dec ISU 1519 

for vaginal hysterectomy June 
585 

in pulmonary surgery June 496 
I al at teclin c essential elements 
of June 680 

methods of inriueing June 678 
trendof /i<nr 67i 
rrendcicnburg pos tion for June 
673 

enrd cervical meningioma of 
l^rif 239 

nvufofibroma of 1pr«/ 233 
cireumscribed trachno diti# of 
ipnl 242 

cotnprcssion fractures Aug 775 
ixtradural sarcoma of April 245 
intramedullary tumor of April 
248 

tuntorsof Iprif 23t 
unusual Peb 131 

'>pine cersical fracture of method of 
applying plaster cast in dprtf 
32> 

fractures of •fuiic 5Qa Oct 118< 
case reports June 604 
diagnosis June SQs 
disal lilts factor m June 604 
gait in June 596 
OTcchmical support in June 60’ 
mechanism of June 595 
operatise trcairnint June fiOl 
pfijsnMhcrupi in June 002 
treatment jimr 598 
S]iina(.ami fur spinal amsthesia Dec 
1520 

SplanchnK anesthesia for upper al* 


n f auchtr s disease effects an I re 
suits June 435 

n maUnil splenomegaly effects 
ind results June 4t2 
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Raynaud's di^caec, thrombo-anpitK Rupture 0 / \istus In abdominal in- 
first diagnoixid as, On, 1119 lury, April, 265 

Reconstruction of anterior croa'al spontaneous, of renal pehis, CVf. 
ligament of knee joint. Jane, 577 969 ’’ 

of I’lle pa«saeea, ^Bg,929 traumatic, of unnary bladder mth 

she!! operation for congifrnwl complicating’ fractures, Oct, 99i 

location of left hip. Feb , -10 Ruptured aneurj-sm of abdominal 
RectosaginalfistuIaatidsKtcotaeina] aorta with left retrorena! hemito- 
fistula, ojieration for. on same pa- ma, 0(1, 1231 
tient, June. 6S9 

Rectum, carcinoma of, Dec , 1235, 

1391, 1392 StcctXATlOV, esophageal, m cardio- 

eolostomv m. Dee., 1239 spasm, Aug , 901 

constipation and diarrhea in, Sacrontiac joint, tuberculosis of, ar 
Dee, 1226 tbrodesis in, Aug , 83^ 

Jones' operation. Pee, 1246 Safety pm in duodenum, Dec , US'! 
Kraste's operation, Dec , 1241 Salpingitis and necrosis of ileum mth 
Lockhart-Mummery operation, peltic inflaniniatory disease, Atni, 

Dec,\H1 331 

lymphatics of rectum and, Dec . Sarcoma, ectradural, of spinal cord, 
1240 Apr,!. 245 

Mate’s operation. Dee . 1247 giiot-ccll, of bone, pathologic frac- 

.Miles' operation, Dee . 1245 turw in, June, 570 

radium treatment, ^c. 1247 of bone, pathologic fraefurw ia, 
treatment, . 1239 Dec. 1344 

types, Dec , 1237 of buttock, aneurysm 0 ! KiaPC 

common surgical diseases of. Dee . artery simulating, .4»f , 763 
US9 ofnb.^lpri/, 2/0 

ly-mphatict of, in relation to surgery osteogenic, m osteitis deformans, 
for cancer, Dec., 1210 i4»g,83i 

prolapse of, D'Espme's alcohol in- pathologic fracture in, 2vac, 571, 
jectioni m, Dec . 1497 Dec, 1.U4 

in children. Dee . 1496 permsteal, of forfarm eompared 

Recurrent tierye injury in ihyrohlec «ith lymphangioma ol forearm. 

tom>, Ocl . lOSJ dug, 763 

Kedot, epiglottic, disturbance of, by Valp avulsion of, complete, skin 
thyroidectomy Drt , lOW grafting for, dng , 719 


Retrobulbar ghoiarcoma, Aug , /<2 
Retrodi«pl3cernent of uterus, Ran 
lovi '5 operation June, 471 
Rctfocrnal hematoma, ruptured an- 
eurysm of abdominaf aorta »ith. 
at J2JJ 


Schulti'stheorv of etiology of agranu- 
locytosis, April, 41$ 

Scwtic artery, aneurysm of. simulating 
Sdreoma of buttocks, Aug . 763 
. Pcorhutuy, pathologic fracture in, 
Der Mb') 


Roentgenographic technic Iw cn I 
cephalography , Dec , I4do 
for yentriculfigraphs. Pet 14651 


[•■epiate vagii 
I and double 


phlebitis, fei . hi 

na mth double ■ 
Uterus, on . 1041 
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Thoracic operatrons corwiarv aw Tran«i4a«tat\<in uttteral {or e\ 
embolism in Dec J265 atrophy of blidder Feb 1 

paradoxical breathing in Dec three stage operation Feb 3 

1268 Transtentorial approach in tumors of 

nail tumor of /Ipri/, 213 posttrior fossa Dec 1427 1433 

Thoracotomy and drainage m abscess 143S 
of left upper pulmonary lolic, June Transtesical operation suprapubic 
460 for \c<icovaginal fistula June 

Thromboangiitis obliterans Aprtl 683 

281 Oct 1110 Traumatic bronehobiliary fivtuh Od 

case first diagnosed as Raynaud •• 1100 

d lease Oct 1119 emphysema Oct 965 

ligation of both femoral Ofterx myositis abdoimnalis Ocl 967 

andxeinin April 282 rupture of urinary bladder uith 

mercury injections in extremities complicating fractures Oct 993 
in Feb 159 Trench foot gas bacillus infection 

Thrombocytopenic purpura spkocc folloumg lug 794 

tomy in eftects and results June Trendelenburg josition for spinal 
429 anesthesia June 673 

Thromhophlebit s of both legs follou Tul C flap for repair of scarred and 
mg manual remotal of placenta ulcerated neck after irradiation 
dig 729 Feb 89 

Thromlosis coronart simulating Tulierculosi* of ankle arthrodesis in 
acute surgical condition of aldo Aug 821 
men April 351 of hip arthro lesis m Aug 8U 

Thyroid cases June 639 complicated by pulmonarv tu 

gland carcinoma of Oct 1201 licrculosis treated bv osteoto 

nulignant disease of June my and arthrodesis Feb 58 

649 ofiomts arthrodesis m Aug 823 

tumor metastatic pathologic frac of knee arthrodcsism Aug 631 
turesdueto Dec 1348 of larynx advanced resection of 

Thyroidectomy Oct 1081 superior laryngeal nene for 

amount of tissue to be left fVt June $03 
1096 of ssero iliac jo nt arthrodesis in 

anesthetic for Ocl lOSl 4ng 838 

disturbance of epiglottic reflex b% pulmonary multiple intercostal 
Oct IO84 neurectomy for yaiTe 500 

for goiter mth hvpcrthyroilism phieoieo-cxairesis m uiine 490 

analysis of 100 consecutive rises xurgerv m selected types June 

Ipnl 267 48'> 

Itmorrhagein Orf 1082 Tulivrculous usieomvclitis pathologic 

injuries to trachea m Oct 1084 fnciure in Dec 1333 

mortality in Ocl 1097 Tumors t ra'siiz metastatic palho 

nerve injuries in Ocl 1083 loi.ic fractures due to Dec 1347 

parathyroids in Ocl 1086 intestinal Dec 1389 

techn c of Ocl 1081 1087 intracranial translenlorni approach 

tetany from Oct 1086 in Dee 1427 

Thyropio»isof Kochcr April 313 Ktukenlierg with massive hyper 

Tibia osteomvciitis of rhronir with I Ijsia of breast Dec 1271 
pathologic fracture June 5SU of Imnc pathologic fractures in 

Til lal tulicrcle cpiphvsitis of pacim June 570 

logic fracture in Dec 13S) of 1 run Ofl 1171 

Tonsil fjorul noniml gmni spiMi enceiihalography m Dec 1461 

tancous bloc 1 ng fri m Feb M8 in posterior fossa transtentorial 

Toxic goiter willi mcntil symptoms approach Dec 1427 

June 644 vintriculographv in Dec 1461 

Trachea injuries to in thyroikc c f ccrelielloimniilc angle transten 
tomv Oft 1084 loriil apj'Toach Dec 1429 1413 

Transfusions blood in agrinulxv 1438 

toss April 422 of chsst wall April 213 
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Splenmnm>- in priinjr\ prrnicious ^hastragjljr arthrodesis in fraciurc* 
anemia. Dec . I ?77 ol o? caicia. Dec , USO 

in splenic anemia, effects and re* Subcetsical glands, /nnr. 5i4 
suhs, June. 4W Suhdasian aneuosm. Oil, 9:3 

«i(h )ello»i«h-bro«it nodules ^^bcwtical mastoidectomj, estinu- 
in spleen. Jwiie, 437 tKjn of. /our, 6^3 

in thrombocjtopenie purpura, ef- Subglenoid dislocation, anterior, »itli 
_ fects and results, June, 429 fracture of greater tuberositj of 

in ^cn Jaksch's ancinia. effects and humerus, June, 349 

remits, June, 436 Subhepatic abscess, metastatic, suli- 

Splenic anemia, splenectomj ui. ef- sequent to ischiorectal absee^s. 
fects and results. June, 433 Oef , 1069 


Spondjlttis, traumatic. 

fracture in. Dec , 1339 
Spongioblastoma, April, 7Sl 
Spontaneous fractures i' 
lurtt, pu/Ao/ofic 

rupture of renal pelvis, <V/ 969 
S-shaped incision m surgerk of gill- 
Wadder, April, 173 
Stenosis, gvlnnc, congenital. Apr$l 

Kammstedt operation in. April, 


ftomneh. adenomatous polvps of. 
fei . J3 

benign tumors of, . 13 
fundus, irremovable lesion of, wl- 
Ijgra after jejuoo»rom> for. fe^ , 
2S 

hour-glass, due to ulcer of lesser 
curvature, Oct, 1165 
tumors of, benign, Ocl 107 f 
ulcer of, hour-glass stomach in 
Oil, 1163 

•'tone ^ce talculut 


rtfni tie.liv 

'^ndrome, Rroun-Siquard. ^^'i/,251 
Prom. April, 251 

Homer's, m divert icu)osi» of esopha- 
gus Dee,}2S9 

Svphilis of brain nith Jacksoniaa 
tonv-ulsions of right arm, Jun, 
631 

of leg. teniar). contrasted tilth 
elephantiasis, Aug . *‘2 
of liter disclosed bv laparoiom), 
June, 620 

paihologK. fiaciure in, June, 568. 
Pec. nS2 

rOleof, m three surgical cave-, -/ure. 
617 

Syphilrttc osteochondtilu. June, 368 
osteomtelitis of ulna jHne. 917 
‘'VTingomtclia pathologic fracture in. 

Jane, 568 Dee , 1163 


I T viiEv dorsalis, p.ithologic fractJres 
' 'nne 568, , 1362 

scaphoid, epiphv sms of patho- 
logic fracture in. Dec 1359 
ictures of, Dei . 1477 1485 

uodcseended, double -Iprd, 


for hvpospadias, April, 
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NescON'agnal fistula using the supra I 
pubc transvesical operation for 1 
June 683 I 

Vincent a angina agranulocvtossand ' 
d ITerentiat on AprtI 422 I 

\isceral neurofibroma June 539 
\ sous cxplos on of in abdominal in 
jury April 26a 

\olkmanns ischemc contracture 
Feb 49 

case h story Feb 49 
Jones method of stretch ng m 
Feb 52 

Volvulus {» 'I ' ' — — 

April 36 
Von Jacks 
in effect 


\on Recklinghausen s disease of bone 
Paget s disease and d fTerentiation 
April 404 

Wakds modification of Mayos hys 
terectomy for complete uterine pro 
lapse Oet 1217 
Wen Feb ill 
suggested etiology Feb 129 
Whiteheads operation for hemor 
rhoids Pec 1495 

IWinng m fractures of mandible Dec 

, 1412 
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Tumorsof conus medul/ansanduuda 
equina, Apni, 251 
of ^stro'intestmal tract, unusual, 
Fth , 23 

of o\-ar). p«eudofnjs:onu peric- 
onaei sccofularj 10 , fth, 61 
of posterior fossa, transient 
approach in, Drc , 1427, 

1438 

of spinal cord, April, 233 
eMradural. d^rif 
mlramedullarj, > 
unusual, Fth , 13 
of stomach, benign. 

1073 

l>pfioid feser, aeranuIoc)-iosis and, I 
elifferenliation. April, 421 I 


I’LCtR, duodenal, hemorrhage in, 
management. Aug , iW 
indiwtiona for sorBer>. Aug , 799 
perforated. dug. 703 
management, Aug . *99 
posterior eastro>en«roscom\ for, 
dug. 802 

pjloroplasti for. dug. 801 
treatment, medical ir surgical, 
dug, 797 

where medical treatment has 
failed, dvg, 800 

gastric, excision of. combined niih 
iwsterior gaitro-encerostomy, 
Ftb . 14 

hour-glass siortuch m. Orl . liOS 
I'Iceracion and scarring of neck after 
irradiation, tube flap in. M . 89 ‘ 

I'fceratiie arteritis compficainig ul- 


I Ifreterogfaphv. uroselocfan tn, June 
I -HI 

I Ifreterotomy , laginaf, for ureteraf 
I calculus, /line, S33 
[Urethritis, chronic granular, and 



and septate lagina, Oel , 1041 
fibroKU of. radium for temporarj 
hemostasis in, d vg . 725 
prolap^ of, complete, hfayo’s »a- 
ginal hysterectomy 
for. Orf. 1716 
M'ard’s modification. 
Cel. 1217 

in elderlv women Orl,1707 
retrodisplacement of, TanVow's op- 
eraijon. June, 471 


'Vtci>t. septate, with double eery it 
and double uterus, Dit, 1041 
Xaginal fistula m dermoid CMts of 
otary. Fth . ISI 

htstereeioni)-. Mayo's, for com 
plete prolapse of 
uterus, Utl, 1216 
Ward's modification, 
0.»,1217 

under spinal anesthesia June, 
585 

1 . —---at calculus, 


as, Feh, 


I'racnus, cyst 01, iiiie>.iea, April, Jvr 
I'rrteral calculus yane, 531 
treatment, Junr 532 
\aginal urcterotom) for. Jane, 
53? I 

tran»plantation for exstrophy of j 


I of application of plaster cast, Ap'il. 
I 329 

' Vesical necl. obstruction, June, 523 
CoJlings' operation, June, 52s 
etiology June, 524 ^ 
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\escovagmal fistula using the supra |\on RccU nghauscn s disease of bone 
pubic transvesical operation fori l^get s d sease and dilTerentiation 
June 6S3 | Ap^ 404 
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Aitcut or m Love • 

CUole of Dr Frederick Leer Reirherc from On Oipvimnt t/ Jarjrrv. Jles/ord 
U»,taniy SJidi.al AtSod 

ErurrST Dot to a.-< Aarsiiosevocs AvEoavsk or rat Buic 
Clinic of Dr A. J Scholl Si I lacm , mipflal. Lai Aefrbr Cah/jraie 
TsttE CaaES or CtscivosA or Tilt Xidaet. ArTriCAL cr Trrt 
QlnlcofDr Charles T SnirgeoD.Cjad SsMeriiaa /foiprlal £oi Aarrlrs. CsIiA^aie 
Hoex-euas Stouacb Die to at Victt or raE Lrasea CctvATcst 
CUnIcofDr George W Swift Sariuk UaipiUt StalOt ire>Aia!(oa 
ExTSATitAi Utsiioni Ctat or the Ltn Pahietai. Reuiot 
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Clinic of Pr JohnB peatcr Lanitnt 
A Cl men Lktui* ov Cahce* or 
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nc Rcctvx 

ainlc of Dr* Ch«»all«r Jackaon and W 
T>f y Utipt at 
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A iV£r BOOK- 


Chmstopheb’s Minor Surgery 


fljpjtooli II 


indiBpensaU« to tbb precbcmf surgeon and 


He ha« wnUeo a oetr “Mioot Surgery tl^al bnogs you 
today’s unpraved metlkxls of csecutiag ibtao procedures 
B aooeptol dnig*< today's improved lostrumeols and 
reGned tech^ You can foliow his advice with assurance 

You can follow him no( only with aseuraDce> hut also with 
ease and complete saUsfactioQ. He gives you the techaio 
o( each procMure in cidi detad Instounents and their 
fiMnjpulatiOQ are desmbed and illustrated Preoperativo 
care u given Comphcatioiis are foreseen and averted 
Varied methods are ^vca— medical and surgical—'to help 
you fit the treaUneat totbeiiidindual case 
The Plan The opening chapters give you a mneral dis- 
cusnioD o( inyunee — clo^ wounds, foreign bodies, bums 
funiniles and carbuncles injuries by elcctnciti, circula 
tory disturbmiccs and gangrene Then Dr Christopher 
lakes up indiiiduaUy th« > anous regions of the body, giv- 
ing semralo chapters to ««cb and tellmg you the proper 
proredures m the injonee, infectJoiis tumors and de- 
fomuUea that occur 

There ore over 600 iIIuslr8bons-~drniorutralit>e illustrations! 


By Fuspura C«H«T«rBn M.D ,T H C.8 AmocUi* in Eu t-iyit 

I ».-j -.1 A«««idJii« hiraeOD, ,|T»B«oa 

!>•«•> «n£ 0OQ IfixutnuoM «n 
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tombcr or part, asd mdudm; « detaiird itad; o( 
lienonnat 

Tmt^tnf u Dffstnted with « clarity ud JUDpBdty 
nitly found to boolcs os tbb subject llje u ' 
not a caUlo^pie of loeUiods but ntbec a lUfnili drtat/in; 
of the Icchnic at tfio«e Bjelfcod* irfiJcfa Di. Cosspbeit iai 
bhiurlf found of value b orthopedic practice. 

Thett h bchided not onfj' tie operolu'c ioterfeience of tie 
knife, but also the w ai meciewfcaJ ftrttefjp. Here I)r. . 
Campbell strt.vM:s in lest and practice, the great itopor* 
Unce of pi^rly coiwliacted aod bteliigenlly applied ■ 
apparatUA. The advice «a aptr-care enables you to reaJi« 
tae fuS benefits of the Icestrocot, 

- • . . -f.t. '-'•ntse of muU is 

• • « • iat: UfiltBeatf ' 

• -ds as wfU as - 
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